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PBEFAOE. 



^ A RITHMETIC embraces the science of numbers, together with 
,/v all the rules which are employed in applying the principles 
of the science to practical purposes. It is the foundation of the 
exact and mixed sciences, and the first subject, in a well-arranged 
course of instruction, to which the reasoning powers of the mind 
are directed. Because of its great uses and applications, it has 
become tha guide and daily companion of the mechanic and man 
of business. In the present work, a few general principles are 
laid down, to which all the operations in numbers may be re- 
ferred : • 

1st. The unit 1 is regarded as the base of every number, and 
the consideration of it is the first step in the analysis of every 
question relating to numbers. 

3d. Every number is treated as a collection of units, or as made 
up of sets of such collections ; each collection having its own base, 
which is either 1, or some number derived from 1. 

3d. The series of numbers expressing the relation between the . 
different units of a number, is called the scale ; and the employ- 
ment of this term enables us to generalize the laws which regulate 
the formation of numbers. 

4th. By employing the term ^^fractymal unit^^'* the same prin- 
ciples are made applicable to fractional numbera; for all frac- 
. tions are but collections of fractional units, these units having a 
known relation to 1. 

5th. The presentation of the fractional units to the minds of 
young pupils, by means of a diagram, as exhibited in the Primary 
and Intellectual Arithmetics, has greatly simplified the operations 
in fractions; and they may now be placed before Denominate 
Numbers, where, in a purely scientific arrangemeiit^ >iXiE^ -^tq^^:^'^ 
belong. 



IV PEEFACE. 

In the preparation of the work, two objects have been kept con- 
stantly in view: 

Ist. To make it Educational; and, 
2d. To make it Practical. 

To attain these ends, the following plan has been adopted: 

1. To introduce every new idea to the mind of the pupil by a 
simple question, and then to express that idea in general terms 
under the form of a dqfinition, 

2. When a sufficient number of ideas are thus fixed in the mind, 
they are combined to form the basis of an analysis ; so that all 
the principles are developed by analysis in their proper order. 

3. The work has been divided into sections, each containing a 
number of connected principles; and these sections constitute a 
series of dependent propositions that make up the entire system 
of principles and rules which the work develops. 

Great pains have been taken to make the work PRAGTiCAii in 
its general character, by explaining and illustrating the various 
applications oi Arithmetic in the transactions of business, and by 
connecting, as closely as possible, every principle or rule, with all 
the applications which belong to it. 

I have great pleasure in acknowledging my obligations to many 
teachers who have favored me with valuable suggestions in regard 
to definitions, rules, and methods of illustration. Their generous 
appreciation of my labors has been both an encouragement and a 
reward. 

A Key to this volume has been prepared for the use of Teachers 
only. 
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ARITHMETIC. 



DEFINITIONS. 



1. A Unit is a single thing, or one. 

2. A NuMBEE is a unit, or a collection of units. 

3. An Abstract Number is one whose unit is not 
named; as, one, two, three, etc. 

4. A Denomikatb Number is one whose unit is 
named; as, one foot, two yards, three pounds, &c. Such 
numbers are also called, Concrete numbers. 

5. A Simple Number is a single collection of like 
units, whether abstract or denominate. 

6. Arithmetic is the Science of Numbers. It is also 
the Art of applying numbers to practical purposes. 

7. A Propositiok is something to be done, or de- 
monstrated. 

8. An Analysis is an examination of the separate parts 
of a proposition ; and of their connection with each other. 

9. Ak Operatiok is the doing of something with num- 
bers. 

10. A Rule is the direction for performing an operation. 

11. An Answer is the result of a correct operation. 

1. What is a unit ?— -2. What is a number ?— 3. What is an abstract 
number ? — 4. What is a denominate number ? What other name has 
itt— 6. What is a simple number?— .6. What is Arithmetic— 7. What 
Is a proposition ?— 8. What is an analysis ?— 9. What is an operation ? 
— 10. What is a rule ?— 11. What is an answer ? 

1^ 



10 KOTATION AND NUMERATION. 

Operations of Aritioistic. 

18. There are, in Arithmetic, five fundamental opera- 
tions : Notation and Numeration, Addition, Subtraction, 
Multiplication, and Division. 

EXPRBSSINO NUMBBRS. 

14. Theje are three methods of expressing numbers : 

1. By words, or common language, spoken or written. 

2. By capital letters; called, the Koman method. 

3. By figures; called, the Arabic method. 

^Expressing Numbbrs by Words. 

15. A single thing, is called . . . One. 

One and one more, Two. 

Two and one more, Three. 

Three and one more, Four. 

Four and one more, Five. 

Five and one more, Six. 

Six and one more, Seven. 

Seven and one more, Eight. 

Eight and one more, Nine. 

Nine and one more, Ten. 

&c., &c. 

Each of the words, one, two, three, four, five, six, &c., 
expresses ^ number, and denotes how many units are taken. 

NOTATION AND NUMERATION. 

16. Notation is the method of expressing numbers, 
either by letters or fi|^ures. 

Numeration is the art of reading, correctly, any num- 
ber expressed by letters or figures. 

There are two methods of Notation : the one by Letters, 
the other by Figures. The method by letters is called, the 
Soman Notation; the method by figures is called, the 
Jrahic Notation. 
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Roman Notation. 

17. The Eoman notation employs seven capital letters. 
They express the following values : 

I V X L C D M 

One, five, ten, fifty, y,,^^^ hundred, thou^nd. 

All other numbers are expressed by combining these 
letters, according to the following principles : 

1. Every time a letter is repeated, the number which it 
denotes is repeated. 

2. K a letter denoting a less number be written on the 
right of one denoting a greater, the number expressed will 
be denoted by the sum of the numbers. 

3. K a letter denoting a less number be written on the 
left of one denoting a greater, the number expressed will 
be the difference of the numbers. 

4. A dash (— ), placed over a letter, increases the num- 
ber for which it stands, a thousand times. 





Roman 


Table. 




I . . , 


One. 


T.XXX 


Eighty. 


n . . 


Two. 


XC . 


Ninety. 


in . . 


. Three. 


C 


One hundred. 


IV . . 


Four. 


CO . 


Two hundred. 


V . . 


Five. 


ccc . 


Three hundred. 


VI . . 


Six. 


cccc 


Four hundred. 


vn . . 


Seven. 


D 


Five hundred. 


vm . . 


. Eight. 


DC . 


Six hundred. 


IX . . 


Nine. 


DCC . • 


Seven hundred. 


X . . 


. Ten. 


DCCC 


Eight hundred. 


XX . . 


. Twenty. 


DCCCC 


Nine hundred. 


XXX. . 


. Thirty. 


M 


One thousand. 


XT. . . 


. Forty. 


MD . 


Fifteen hundred 


L . . 


. Fifty. 


MM . 


Two thousand. 


LX . . 


Sixty. 


V 


Five thousand. 


LXX. . 


Seventy. 


X 


Ten t\vcs\\saxv^. 



12 NOTATION AND NUMEKATION. 

Examples in Roman Notation. 

Express the following numbers by letters : 

1. Fifteen. 

2. Nineteen. 

3. Twenty-nine. 

4. Thirty-five. 

5. Forty-seven. 

6. Ninety-nine, 

7. One hundred and sixty. 

8. Four hundred and forty-one. 

9. Five hundred and sixty-nine. 

10. One thousand one hundred and six. 

11. Two thousand and twenty-five. 

12. Six hundred and ninety-nine. 

13. One thousand nine hundred and twenty-five. 

14. Two thousand six hundred and eighty. 

15. Four thousand nine hundred and sixty-five. 

16. Two thousand seven hundred and ninety-one. 

17. One thousand nine hundred and sixteen. 

18. Two thousand six hundred and forty-one. 

19. One thousand eight hundred and sixty-two. 

20. Twenty thousand five hundred and twelve. 

13. How many fundamental operations are there in Arithmetic? 
Name them. 

14. How many methods are there of expressing numbers? What 
are they? 

15. What is a single thing called ? One and one more ? Six and 
one more? Eight and one more? 

16. What is NotatioiL? What is Numeration ? How many methods 
of notation are there? What is the Roman method? What, the 
Arabic ? 

17. How many letters does the Roman notation employ? Which 
are they? What value does each represent? What is the effect 
of repeating a letter ? What is the number, when a letter denoting 
a less number is placed on the, right of one denoting a greater? 
Wliat is the number, when a letter denoting a less number is placed 
on the left of one denoting a greater? What is the effect of placing 

B dash over a letter^ 
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Arabic Notation. 

18. Arabic Notation is the method of expressing 
numbers by figures. Ten figures are used. They are, 

0123456789 

Naught, one, two, three, four, five, six, eeven, eight, nine. 

These figures are the Alphabet of the Arabic Notation. 

The is called, naught, cipher, or zero. It denotes no 
number. Thus, if there are no apples in a basket, we write, 
the number of apples in the basket is 0. The other nine 
figures are called. Significant Figures^ or Digits. 

Ordkrs of Uxits. 

19. Nine is the highest number which can be expressed by 
a single figure. To express ten, we write on the right of 1; 

Thus, 10; 

which is read, ten. 

This 10 is equal to ten of the units expressed by 1, It 
is but a single ten, and is a unit, the value of which is 
ten times as great as the unit one. It is called, a unit 
of the second order. 

20. When two figures are written by the side of each 
other, the one on the right is in the place of units, and the 
other in the place of tens, or of units of the second order. 
Each unit of the second order is equal to ten units of the 
first order. When units simply are named, units of the 
first oi'der are always meant. 

18. What is Arabic Notation ? How many figures are used ? Name 
the figures. What do they form ? How many things does 1 express ? 
How many things does 5 express ? How many units in 8 ? In 7 1 
In 9? In 8? In 0? What are the figures, with one exception, 
called? Which are the significant figures? 

19. What is the highest number that can be expressed by a single 
figure ? How do we express ten ? To how many units lis ten equal 1 
May we consider it a single unit? Of whsA. ot^et^ 



14 NOTATION AND NUMERATION. 

Units of the second order are written thus : 

One ten, or 10. 

Two tens, or twenty, 20. 

Three tens, or thirty, 30. 

Four tens, or forty, 40. 

Five tens, or fifty, 50. 

Six tens, or sixty, 60. 

Seven tens, or seventy, 70. 

Eight tens, or eighty, 80. 

Nine tens, or ninety, 90. 

The intermediate numbers between 10 and 20, between 
20 and 30, &c., may be expressed by considering their tens 
and units. For example, the number 12 is made up of 
one ten and two units. It is written by setting 1 in the 
place of tens, and 2 in the place of units; 

Thus, 12. 

Eighteen, has 1 ten and 8 units, 18. 

Twenty-five, has 2 tens and 5 units, ... 25. 

Thirty-seven, has 3 tens and 7 units, ... 37. 

Fifty-four, has 5 tens and 4 units, .... 54. 

Ninety-nine, has 9 tens and 9 units, ... 99. 

Hence, any number greater than nine, and less than one 
hundred, may be expressed by two figures. 

21 • In order to express ten nnits of the second order, 
or one hundredj we form a new combination, 

thus, 100, 

by writing two ciphers on the right of 1. This number 
is read, one hundred. 

20. When two figures are written by the side of each other, what 
is the place on the right called ? The place on the left ? When units 
simply are named, what units are meant? How many units of the 
second order in 20? In 30? In 40? In 50? In 60? In 70? In 
80? In 90? Of what is the number 12 made up? Also, 18,25,87. 
S4, 99? Wh&t nnmbera may be expressed by two figures ? ■ 
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This one hundred Expresses 10 units of the second order, 
or 100 units of the first order. The one hundred is but 
a single hundred, and is a unit of the third order. 

We can now express any number less than one thousand. 

For example, in the number three hundred and ^ 

Beventy-five. there are 5 units, 7 tens, and 3 hun- « 

dreds. Write, therefore, 5 units of the first order, 1 g f 

7 of the second order, and 3 of the third ; and read q 7 ^ 
from the left, three hundred <md seunty-five. 



In the number eight hundred and ninety-nine, 2 

there are 9 units of the first order, 9 of the second, 9^1 

and 8 of the third ; it is read, eight hundred and a 9 9 
ninety-nine. 
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In the number four hundred and six, there are 
6 units of the first order, of the second, and 4 § | 

of the third. 4 6 

Hence, we have the following law of the units : 

The right-hand figure always expresses units of ' the 
first order; the second, units of the second order; atid 
the third, units of the third order. 

22. To express ten units of the third order, or one 
thousand, we form a new combination by writing three 
ciphers on the right of 1 ; 

Thus, 1000. 

This is but one single thousand, and is a unit of the 
fourth order. 

21. How do yon write one hundred? To how many units of the 
second order is it equal ? To how many of the first order ? May it 
be conmdered a single unit ? Of what order is it ? How many units 
of the third order in 200? In 300? In 400? In 500? In 600? 
Of what is the number 375 composed ? The number 899 ? The 
number 406 ? What numbers may be expressed by three figures ? 
What order of units will each figure expieaiB*l 



16 HOTATIOH AKD KUMERATIOIT. 

ThnSy we may form as many orders X)f units as we please : 

A unit of the first order is expressed by ... . 1. 

A unit of ihe second, order, by 1 and ; thus, . . 10. 

A unit of the third order, by 1 and two Cs, . . 100. 

A unit of the fourth order, by 1 and three O's, - . 1000. 

A unit of the fifth order, by 1 and four 0*s, . . . 10000. 

And so on, for units of higher orders. 

23. Therefore, 

Ist The same figure excesses different units, according 
to the place it occupies : 

2d. Units of the first order occupy the place on the 
right ; units of the second order, the second place; units 
of ihe third order, the third place; and the unit of any figure 
is determined by the number of its place : 

3d- Ten units of the first order make one of the second; 
ten of the second, one of the third; teti of the third, one 
of the fourth; and so on, for ihe higher orders : 

4tb. When figures are written by the side of each other, 
ten units in any place make one unit of the place next to 
tlve left. 

22. To wbal are ten judta of the fhiid order equal T How do you 
write it? How is a miit of the first order written? How do yon 
write a unit of the second order? One of the third? One of the 
fonrthf One of the fifth? 

23. On what does the unit of a figure depend? What is the 
unit of the first place <m the right ? What is the unit of the second 
place? What is the unit of the third place? Ofthefonrth? Ofthe^ 
fifth ? IKxth ? How manj nnits of the first order make one of the 
second ? How many of the second one of the third ? How many of 
the third one of the fourth ? &c When figures are written by the 
side of each other, how many units of any place make one unit of the 
place next to the left ! To how many units is 1 hundred equal f To 
how manj tens ! To how many tens is 1 thousand equal ? To how 
man J hundreds? To how many units of the first order is one umt 
of the third order equal ? To how many of the second order I 

CHre the rule for Notation. Give the Rule for NumentioD. 
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ExAMPIiBS IN IVRITING THB OrDERS OF UnTTS. 

1. Write 3 tens. 

2. Write 8 units of the second order. 
3* Write 9 units of the first order. 

4. Write 4 units of the first order, 5 of the second, 6 of 
the 'third, and 8 of the fourth. 

5. Write 9 units of the fifth order, none of the fourth, 8 
of the third, 7 of the second, and 6 of the first. 

6. Write one unit of the sixth order, 5 of tlie fifth, 4 
of the fourth, 9 of the third, 7 of the second, and of 
the first. 

7. Write 9 units of the 5th order, of the 4th, 8 of the 
3d, 1 of the 2d, and 3 of the 1st. 

8. Write 7 units of the 6th order, 8 of the 5th, of the 
4th, 5 of the 3d, 7 of the 2d, and 1 of the 1st. 

9. Write 9 units of the 7th order, of the 6th, 2 of the 
5th, 3 t)f the 4th, 9 of the 3d, 2 of the 2d, and 9 of the 1st. 

10. Write 8 units of the 8th order, 6 of the 7th, 9 of 
the 6th, 8 of the 5th, 1 of the 4th, of the 3d, 2 of the 
2d, and 8 of the 1st. 

11. Write 14 units of the 12th order, with 9 of the 10th, 
6 of the 8th, 7 of the 6th, 6 of the 5th, 5 of the 3d, and 
3 of the 1st. 

12. Write 13 units of the 13th order, 8 of the 12th, 7 of 
the 9th, 6 of the 8th, 9 of the 7th, 7 of the 6th, 3 of the 
4th, and 9 of the first. 

13. Write 9 units of the 18th order, 7 of the 16th, 4 of 
the 15th, 8 of the 12th, 3 of the 11th, 2 of the 10th, 1 
of the 9th, of the 8th, 6 of the 7th, 2 of the 3d, and 
1 of the 1st. 

14. Write 8 units of the 8th order, 6 of the 7th, 9 of' 
the 6th, 8 of the 5th, 1 of the 4th, of the 3d, 2 of the 
2d, and 8 of the Ist. 

15. Write 1 unit of the 9th order, 6 of the 8th, 9 of 
the 7th, 7 of the 6th, 6 of the 5th, 5 of the 4th, 4 of the 
3d, 3 of the 2d, and 2 of the 1st. 
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(Kh Period. 5th Period. 4thPeriod. 3d Period. 2d Period. 1st Period. 
QoadrillioiiB. TriUiona ffiUionB. HOlions. Thonsauda. Units. 




^ s 



& 



t 

8 9 



6, 

5 1 , 

9 2 0, 




) 



1. Numbers expressed by more than three figures, are separated 
into periods of three fignres each, beginning at the right, and are 
written JEmd read by periods, as shown in the above table. 

2. Each period contains three figures, except the last, which may 
contain one, two, or three figures. 

3. The unit of the first period is 1 ; the unit of the second period, 
1 thousand ; of the third, 1 million ; of the fourth, 1 billion ; and 
so, for periods, still to the left. 

4. To quadrillions succeed quintillions, sextillions, septillions, &c. 

5. The pupil should be required to commit, thoroughly, the 
uames of the periods, so as to repeat them in their regular order 

from left to right, as well as from right to left. 



NOTATION AND NUMERATION 19 

RuiiB FOR Notation. 

1st. Begin at the left hand and write each period, ae 
if it were a period of units : 

2d. When the number in any period, except the left- 
hand period, is expressed by less than three figures, prefix 
one or two ciphers j and when a vacant period occurs, fiU 
it with ciphers, 

ExAMPiiKS IN Notation. 

Express the following Dumbers in figures : 

1. One hundred and five. 

2. Three hundred and two. 

3. Five hundred and nineteen. 

4. One thousand and four. 

5. Eight thousand, seven hundred and one. 

6. Forty thousand, four hundred and six. 

7. Fifty-eight thousand and sixty-one. 

8. Ninety-nine thousand, nine hundred and ninety-nine. 

9. Four hundred and six thousand and forty-nine. 

10. Six hundred and forty-one thousand, seven hundred 
and twenty-one. 

11. One million, four hundred and twenty-one thousand, 
six hundred and two. 

12. Nine milhons, six hundred and twenty-one thousand 
and sixteen. 

13. Nijiety-four millions, eight hundred and seven thou- 
sand, four hundred and nine. 

14. Four billionSj three hundred and six thousand, nine 
hundred and nine, 

15. Forty-nine trillions, nine hundred and forty-nine 
thousand and sixty-five. 

lt)o Nine hundred and ninety quadrillions, nine hundred 
and ninety-nine millions, nine hundred and ninety thousand, 
nine hundred and ninety-nine. 

17. Four hundred and nine sextillions, two hundred and 
nine thousand, one hundred and six. 
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RuiiB FOR Numeration. 

I. Separate the number into periods of three figures 
eachy beginning at the right hand : 

II. Hame the order of each figure, beginning at the 
right hand: 

III. T/ien, beginning at the left handy read each period 
as if it stood alone, naming its unit. 

iExAMPiifis IN Numeration. 

Let the pupil point off and read the following numbers ; 
then write them in words : 

13. 801321049 

14. 90067236708 

15. 870432697082 

16. 1704291672301 

17. 3409672103604 

18. 49701342641714 

9080620359704567 

9806071234560078 

30621890367081263 

350673123051672607 

Note. — Let each of the above examples, after being written on 
the blackboard, be analyzed as a class exercise; thus: 

Ex. 1. How many tens in 67 ? How many units ovf r ? 

2. In 125, how many hundreds in the hundreds place? How 
poany tens in the tens place ? How many Units in the units place ? 
How many tens in the number ? 

3. In 6256, how many thousands in the thousands place ? How 
many hundreds in the hundreds place? How many tens in the 
tens place ? How many units in the units place ? 

4. In 4697, how many tens are there? The 6 hundreds are 
equal to how many tens ? To how many tens are the 4 thousands 
equal ? To how many tens are the 4 thousands and 6 hundreds 
equal f 



1, 


67 


7. 


6124076 


2. 


125 


8. 


8073405 


3. 


6256 


9, 


26940123 


4. 


4697 


10. 


9602316 


5. 


23697 


11. 


87000032 


6. 


412304 


12. 1987004086 


19. 


8760218760541 




23. 


20. 


904326170365 




24. 


21. 


30267821040291 




25. 


22. 


90762036 


i0467026 
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Examples in Notatiox and ISTubibratiobi. 

1. Write two hundred and nine. 

2. Write five thousand and five. 

3. Write twelve thousand and twelve. 

4. Bead 1040 ; 30706 ; 6606. 

6. Read 2001 ; 35006 ; 40700^0. 

6. Write one hundred thousand, one hundred and one. 

7. Read 207600042; 1000860005. 

8. Read 100000100; 5000000750001. 

9. Write forty-seven millions, two hundred and four thou- 
sand, eight hundred and fifty-one. 

10. Write six quadrillions, forty-nine trillions, seventy-two 
bilhons, four hundred and seven thousand, eight hundred 
and sixty-one. 

11. Write eight hundred and ninety-nine quadrillions, four 
hundred and sixty trillions, eight hundred and fifty billions, 
two hundred milli6ns, five hundred and six thousand, four 
hundred and ninety-nine. 

12. Write and read, fifty-nine trillions, fifty-nine billions, 
fifty-nine millions, fifty-nine thousand, nine hundred and 
fifty-nine. 

13. Eleven thousand, eleven hundred and eleven. 

14. Nine billions and sixty-five. 

15. Write and read, three hundred and four trillions, one 
miUion, three hundred and twenty-one thousand, nine hun- 
dred and forty-one. 

16. Write and read, nine trillions, six hundred and forty 
billions, with 7 units of the ninth order, 6 of the seventh 
order, 8 of the fifth, 2 of the third, 1 of the second, and 
3 of the first. 

17. Write and read, three hundred and five trillions, one 
hundred and four billions, one million, with 4 units of the 
fifth order, 5 of the fourth, 7 of the second, and 4 of the 
first. 

18. Write and read, three hundred and one billions, six 
millions, four thousand, with 8 units of the fourteenth ordet^ 
6 of the third, and two of the secoxid. 
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24. 1. John has two apples, and Charles has three : how 
many have both ? 

ANAiiYsis. — They have, together, as many apples as are equal 
to 2 apples counted with 3 apples, which are 5 apples. 

2. James had 5 marbles, and William gave him 7 more : 
how many had he then ? 

3. Mary has 6 pins, and Jane 9 : how many have both ? 

4. How many are 5 and 3 ? 6 and 4 ? 
6. How many are 4 and' 9 ? 8 and 5 ? 

6. How many are 3 and 7 ? 10 and ? and 10 ? 

7. How many are 1 and 5 and 6 ? 3 and 4 and 9 ? 

The answer to any of the above questions, is called, the 8um 
of the numbers, and the operation by which we find it, is called, 
Addition, 

25. Hence, the Sum of two or more numbers, is a 
number which contains as many units as there are in all 
the numbers added. 

Addition^ is the operation of finding the sum of two or 
more numbers. 

Of the Signs. 

26. The sign +, is called, joZw^, which signifies, 'more. 
When placed between two numbers, it denotes that they 
are to be added together. 

The sign =, is called, the sign of equality. When placed 
between two numbers, it denotes that they are equal to each 
other. Thus, 3 + 2 = 5, denotes that the sum of 3 and 2 
is equal to 5. 

24. What is the sum of two or more numbers? What is Addi- 
tion? 

20. What is the sign of Addition? What is it called? What 
does it signify? Express the sign of equality. When placed be- 
tween two numbere, what does it show? 
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3+0=2 


3+0=3 


4+0=4 


5+0=5 


2+1=3 


3+1=4 


4+1=5 


5+1=6 


3+2=4 


3+2=5 


4+2=6 


5+2=7 


2+3=5 


3+3=6 


4+3=7 


5+3=8 


2+4=6 


3+4=7 


4+ 4= 8 


5+4=9 


3+5=7 


3+5=8 


4+5=9 


5 + 5 = 10 


3+6=8 


3+6=9 


4 + 6 = 10 


5 + 6 = 11 


2+7=9 


3 + 7 = 10 


4+ 7 = 11 


5 + 7 = 12 


3 + 8 = 10 


3 + 8 = 11 


4 + 8 = 12 


6 + 8 = 13 


3 + 9 = 11 


3 + 9 = 13 


4 + 9 = 13 


5 + 9 = 14 


3 +10 = 13 


3 +10 = 13 


4 +10 = 14 


5+10 = 15 


6+0=6 


7+0=7 


8+ 0= 8 


9+0=9 


6+1=7 


7 + 1 = 8 


8+ 1 = 9' 


9 + 1 = 10 


6+3=8 


7+2=9 


8 + 2 = 10 


9 + 2 =11 


6+3=9 


7 + 3 = 10 


8 + 3 = 11 


9+3 =.12 


6 + 4 = 10 


7 + 4 = 11 


8 + 4 = 12 


9 + 4 = 13 


6 + 5 = 11 


7 + 5 = 12 


8 + 5 = 13 


9 + 6 = 14 


6 + 6 = 12 


7 + 6 = 13 


8 + 6 = 14 


9+ 6=15 


6 + 7 = 13 


7 + 7 = 14 


8 + 7 = 15 


9+ 7=16 


6 + 8 = 14 


7 + 8 = 15 


8 + 8 = 16 


9 + 8 = 17 


6 + 9 = 15 


7 + 9 = 16 


8 + 9 = 17 


9 + 9 = 18 


6 +10 = 16 


7 +10 = 17 


8 +10 = 18 


9 +10 =19 



2 + 3 

1 + 2 + 4 

2+3+5+1 

6+7+2+3 

1+6+7+2+3 

l + )8 + 3 + 4 + 6 + 6 + 7 + 8 + 9 



how many? 
how many ? 
how many ? 
how many? 
how many ? 
how many ? 



27. The operation of Addition is governed by four 
principles, viz. : 

1. A single number expresses a collection of like units. 

2. Like units alone can be added together; that is, units 
must be added to units, tens to tens, hundreds to hun- 
dreds, &c. 

3. Every number, expressed by two ox tcksst^ ^^^^'^/\b. 
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the smn of its nnitSy ten^ hondiedsy &€:; thna^ 279 is the 
sum of 2 hundredSy 7 tens, and 9 units. 

4. The sum of serend nnmheiB is eqmd to the sum of 
aD their pai1& 

1. James has 14 oentSy and John gires him 21: how 
man J cents has he then ? 

AsALTSU. — Smoe muts must be added to nnita, 
and tens to tens, the oumbeis are written so that ^^ 

mots of the same order may fall in the same col- ^^ 

lUDn, and a line is drawn beneath them. The 35 cents, 

column of the lowest older is first added, and con- 
tains 5 units, which are written under the colonm. The tens aie 
next added, and they amount to 3 tens, which are written under 
the tenst The sum is 3 tens and 5 uniiSy or Udrty-fiTe. 

2. A gentleman bongbt a carnage for 385 dollars, a 
team of horses for 286 <loUarSy and two sets of harness for 
96 dollars: what did he pay for all? 

«^ . , , , . • OFEEATIOX- 

AsALTSis. — ^Wnte the numbers so that umts of ^^ 

tiie same ralne shall fall in the same column ; then ^gg 

add each order of units separateij. . ^ o^ 

Sum of the units 17 

Sum of the tens 25 

Sum of the hundreds 5 

Sum total 767 

The following, howerer, is the metiiod in pnu^ce : 

Akai^tsis. — Write the numbers as before. flprRATirat 
The ipiits are added together, and their sum 

is 17, which is 1 ten and 7 units ; the units are 385 

placed under the colanm of units, and the 1 ten ^^^ 

is added with the column of tens, which then ^^ 

amounts to 26 tens, equal to 2 hundreds and 6 767 dollars, 
tens ; the 6 tens are placed under the tens, and 

the hundreds are added with the column of hundreds, which 
amounts to 7, and is therefore placed under the hundreds. 

27. 6j how many principles is the operation of adding goTemed 1 
Name them. 
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When a column amounts to ten, or more than ten, the unit figure 
is set down, and the tens' figure is added to the next column, be- 
cause, 10 units of any order make 1 unit of the next higher order^ 
This process is called, carrying to the next column, 

28. Hence, to find the sum of two or more numbersj 
we have the following 

L Write the numbers to be added, so that units of the 
same order shall fall in the same column : 

11. Add the column of units : set down the units of the 
sum, and carry the tens to the next column : 

ni. Add the column of tens : set down the tens, and 
carry the hundreds to the ney^t column ; and so on, till all 
the columns are added, and set down the entire sum of 
the last column. 

Proof. 

The Proof of any operation in Addition, consists in 
showing that the result, or answer, contains as many units 
as there are in all the numbers added, and no more. There 
are two methods of proof, for beginners : 

I. Begin at the top of the units column, and add all 
the columns downward, carrying from one column to the 
other, as when they were added upward. If the two results 
agree, the work is supposed to be right. 

IL Draw a line, dividing the numbers i?ito parts. Add 
the parts separately, and then add the sums. If the last 
sum is the same as the sum first found, the tvork may bo 
regarded as right. 

28. How do you set down numbers for addition? Where do you 
begin to add? If the sum of any column can be expressed by a 
single figure, what do you do with it? When it cannot, what do 
you do ? When you add to the next column, what is it called ? 
What do you set down in the last column? Of what does the 
proof consist, in Addition ? What is the first method of proof \ 
What is the second method of proof 1 



1 
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Ite pofSL riioald be cftilj txD^ to omit the iato riwiB ate »wdi 
IB the addition <^ m oc^oiiib of fugues. Tlws^ in exaaq»le 18, 
■■M****^ of ajing, 7 and 5 are 12 and 1 are 13 and 6 are 19 ; he 
shonkl saj, twelTc, tiiiiteai, mmmtmm ; and in the colanm oi tensw 
teou niiifftrfn. twcntj-three; and cunilailT for the other cotnmns. 
ThiB is called, rrm^img ike mbaatM. Let the pi^ils be ofien piao- 
tioed in it, both sepaiBtd j, and in 



1« A &nii£r hjB IGO Ace^ in one field, 20 in sootfaa, 
and 16 in anodier: hov many ha& he in all ? 

2L If a graitkinni travels Z^ miles one day. 171 miks 
the next day, and 250 miles the thud day, how Ikr will he 
tzmrel in all ? 



(3.) 


(^) 


(5.) 


(6-) 


€«>4 


199 


77€ 


398 


T43 


367 


407 


999 


(T.) 


(8-) 


(9-) 


(10.) 


427 


»9 


3034 


a^94 


24i 


260 


6525 


1602 


330 


100 


230 


103 


(IL) 


(12.) 


(la) 


(14.) 


4096 


&&:6 


9875 


67954 


3fn 


8757 


99S8 


9S765 


v:** 


8168 


8774 


37214 


(15.) 


(16.) 


(17.) 


(IS.) 


6412 


&WC7 


8:a32 


432»:46 


1091 


10418 


641 OS 


21C»4S1 


6T41 


91467 


749S1 


Sil'f'TSS 


9tHi 


41290 


21360 


542137 



SIMPLE NUMBERS. 



27 



(19.) 

21467 

80491 

67421 

4304 

2191 



(20.) 

89479 

75416 

7647 

214 

19 



(21.) 

74167 

21094 

2947 

674 

85 



(22.) 

9947621 

704126 

81267 

9241 

495 



Proof of Addition. 

Either of the following methods may he used in proving 
examples in Addition. 



(23.) 

34578 } 

37501 

87 
328 ^ 

17 
327 



PROOF. 

34578 



4509 



(24.) 

23456 ) 
78901 [ 
23456) 

78901 ) 
23456 [ 
78901 ) 



PROOF. 



125813 



181258 



Sum, 39087 39087 Sum, 307071 307071 



(25.) 

672981043 

67126459 

39412767 

7891234 

109126 

84172 

72120 



(26.) 

91278976 

7654301 

876120 

723456 

31309 

4871 

978 



(27.) 

8416785413 

6915123460 

31810213 

7367985 

654321 

47853 

2685 



£8. What is the sum of 304 and 273 ? 
29. What is the sum of 3607 and 4082 ? 
50. What is the sum of 30704 and 471912? 

31. What is the sum of 398463 and 401536 ? 

32. If a top costs 6 cents, a knife 25 cents, a slate 12 
cents: what does the whole amount to? 

33. John gave 30 cents for a bunch of quills, 18 cents 
for an inkstand, 25 cents for a quire of paper: what did 
the whole cost him? 
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34. If 2 cows cost 143 dollars, 5 horses 621 dollars, and 

2 yoke of oxen 124 dollars, what will be the cost of them all ? 

35. What is the sum of 8 hundreds, 4 tens, 6 units, and 
6 thousands? 

36. What is the sum of 3 units, 5 units, 6 tens, 3 tens, 
4 hundreds, 3 hundreds, 5 thousands, and 4 thousands? 

37. What is the sum of five units of the 4th order, 1 of 
the 3d, three of the 4th, fiye of the 3d, and one of the 1st? 

38. What is the sum of six units of the 2d order, five of 
the 3d, six of the 4th, three of the 2d, four of the 3d, two 
of the 1st, and four of the 2d? 

39. What is the sum of 3 and 6, 5 tens and 2 tens, and 

3 hundreds and 6 hundreds? 

40. What is the sum of 4 and 5, 5 tens, 3 hundreds and 
2 hundreds? 

41. Add 8635, 2194, 7421, 5063, 2196, and . 1245 to- 
gether. 

42. Add 246034, 298765, 47321, 58653, 64218, 5376, 
9821, and 340 together. 

43. Add 27104, 32547, 10758, 6256, 704321, 730491, 
2787316, and 2749104 together. 

44. Add 1, 37, 39504, 6890312, 18757421, and 265 to- 
gether. 

45. What is the sum of the following numbers, viz.: 
seventy-five; one thousand and ninety-five; six thousand 
four hundred and thirty-five ; two hundred and sixty-seven 
thousand; one thousand four hundred and fifty-five; 
twenty-seven millions and eighteen; two hundred and 
seventy milHons and twenty-seven thousand? 

46. What is the sum of 372856, 404932, 2704793, 9078961, 
304165, 207708, 41274, 375, 271, 34, and 6? 

47. What is the sum of 4073678, 4084162, 3714567, 
27413121, 27049, 87419, 27413, 604, 37, and 9 ? 

48. What is the sum of 36704321, 2947603, 999987, 76, 
47213694, ^612090, 8746, 31210496, and 3021 ? 



SIMPLE NUMBEBe. 



29 



49. Add together fifty-eight billions, nine hundred and 
eighty-two millions, four hundred and eighty-seven thou* 
sand, six hundred and fifty-four; seven hundred and forty 
billions, three hundred and fifty millions, five hundred und 
forty thousand, seven hundred and sixty ; four hundred and 
twenty-five billions, seyen hundred and three millions, four 
hundred and two thousand, six hundred and three ; thirty- 
four billions, twenty millions, forty thousand and twenty; 
five hundred and sixty billions, eight hundred millions, 
seven hundred thousand and five hundred. 



(50.) 
87406 
89507 
41299 
47208 
71625 
72428 
97206 
41278 
28907 
25412 
27049 
28416 
72204 
70412 
27426 
62081 
81697 
87489 
21642, 
24672 



(51.) 
92674 
27049 
28372 
37041 
49741 
67214 
59261 
41219 
57267. 
40216 
87614 
92742 
87046 
90212 
17618 
40261 
57274 
21859 
42673 
51814 



(52.) 

25043 
97069 
81216 
75850 
90417 
19216 

20428 
60594 
72859 
43706 
21441 
87604 
71215 

18972 
27042 
59876 
54301 
87415 
32018 
726^7 



388811 



377847 



352311 



53. By the census of 1850, the population of the ten 
largest cities was as follows: New York, 515547; Phila- 
delphia, 340045 ; Baltimore, 169054; Boston, 136881; New 
Orleans, 116375; Cincinnati, 115436; Brooklyn, 96838; 
St. Louis, 77860; Albany, 50763; Pittsburgh, 46601: what 
was their entire population ? 



\ 
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Applications. 

29* In all the applications of Arithmetic, the numbers 
added together must have the same unit. 

In the question, How many head of live-stock in a field, 
there being 6 cows, 2 oxen, 3 steers, and 15 sheep? the 
unit is 1 head of live stock. And the same principle is 
applicable to all similar questions. 

1. How many days are there in the twelve calendar 
months ? January has 31, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, September 30, 
October 31, November 30, and December 31. 

2. A merchant bought a horse for 112 dollars; after 
keeping him a short time, he sold him, and gained 25 dol- 
lars : how much .did he receive for the horse ? 

3. A person sold a house and lot for 3650 dollars, and, 
by so doing, lost 375 dollars: what had they cost him? 

4. A speculator bought a house and lot for 1964 dollars, 
depended 384 dollars in repairing and refitting the property, 
paid taxes and insurance amounting to 56 dollars, and then 
sold so as to gain 396 dollars: ivhat did he get for the 
property ? 

5. What is the total weight of seven casks of ^merchan- 
dise; No. 1 weighing 960 pounds, No. 2, 725 pounds, 
No. 3, 830 pounds. No. 4, 798 pounds. No. 5, 698 pounds. 
No. 6, 569 pounds, No. 7, 987 pounds? 

6. At the Custom House, on the first day of June, there 
were entered 1800 yards of linen; on the lOth, 2500 yards; 
on the 25th, 600 yards; on the day following, 7500 yards; 
and on the last three days of the month, 1325 yards each day s 
what was the whole amount entered during the month ? 

7. A farmer has his live-stock distributed in the following 
manner: in pasture No. 1 there are 5 horses, 14 cows, 8 

29. What principles govern all the additions in Arithmetic 1 
What is the unit in the question. How many head of cattle in a 
past are? 
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oxen, and 6 colts; in pasture No. 2, 3 horses, 4 colts, 6 
cows, 20 calves, and 12 head of young cattle; in pasture 
No. 3, 320 sheep, 16 calves, 2 colts, and 5 head of young 
cattle. How much live-stock had he of each kind, and how 
many head had he altogether? 

' 8. What is the interval of time between an event which 
happened 125 years ago, and one tlmt will happen 267 
years hence? 

9. In 1861, John was 24 years old : in what year, should 
he live, will he be 19 yearg older? 

10. A merchant has real estate worth 45615 dollars, fur- 
niture worth 2862 dollars, merchandise in store worth 
25659 dollars, cash in bank 9645 dollars, and cash on hand 
456 dollars: what is th^ amount of his fortune ? 

11. Of a debt, George paid 475 dollars, and Samuel paid 
the remainder, which was 625 dollars : what was the debt ? 

12. A lot of ground cost 750 dollars; a house was erected 
thereon, whose cost was, for carpenters' work, 2000 dollars, 
masons' work, 765 dollars, painters' work, 265 dollars, and 
for other work, 327 dollars: what was the cost of the 
house and lot? 

13. There are 60 seconds in a minute, 3600 in an hour, 
86400 in a day, 604800 in a week, 2419200 in a month, 
and 31557600 in a common year: how many seconds in the 
periods of time named above ? 

14. Suppose a merchant to buy the following parcels of 
cloth: 3912 yards, 1856, 2011, 4540, 937, 6338, 3603, 1586, 
2044, 2951, 4228, 1345, 1011, 6138, 960, 607, 5150, 43886, 
617, 7513, 4079, 743, 612, 2519, 1238, and 2445 yards: 
how many yards does he buy in all ? 

15. What is the sum of two millions bushels of corn, 
five hundred and thirty-one thousand bushels, one hundred 
and twenty bushels, fourteen thousand bushels, thirty thou- 
sand and twenty-four bushels, five hundred and sixty 
bushels, and seven hundred and two bushels ? 

16. The mail route from Albany to New York is 144 milea^ ^ 
from New York to Philadelphia ^0 ia\\^^, ^Tcrc£v^V^^^^>s^ ^ 
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to Baltimore 98 miles, and from Baltimoie to Washington Ci^ 
38 miles : what is the distance from Albany to Washington ? 

17. A man, dying, leares to his only daughter nine hun- 
dred and ninety-nine dollars, and to each of three sons two 
hundred doUars more than he left the daughter: what was 
each son*s portion, and what the amount of the whole estate ? 

IS. The number oi acres of the public lands sold in 1834 
was 4658218; in 1835, 12564478; in 1836, 25167833. The 
number of acres sold in 1840 was 2236889; in 1841, 
1164796; in 1842, 1129217. Hew many acres were sold in 
the first three, and how many in the last three years? 

19. What was the population of the British provinces in 
North America in 1834, the population of Lower Canada 
being stated at 549005; of Upper, Canada, 336461 ; of New 
Brunswick, 152156 ; of Noya Scotia and Cape Breton, 142548 ; 
of Prince Edward's Island, 32292 ; of Newfoundland, 75000 ? 

20. By the census of 1850, the number of deaf and dumb 
in the United States was 9803; of blind, 9794; of insane, 
15610 ; of idiots^ 15787 : what was the aggregate ? 

21. A Tessel took for her cargo, from New York to Lon- 
don, cotton, wheat, flour, com, and tobacco ; the cotton was 
valued at 16562 dollars^ the wheat 5690 dollars^ the flour 
25645 dollars, the com 10684 doUan^ and the tobacco 35760 
dollars : what was the value of the cargo ? 

22. By the census of 1850, the population of the District 
of Columbia was 51687; of the Territory of Minnesota, 
6077; of New Mexico, 61547; of Oregon, 13294; of Utah, 
11380 : what was the population of the Territories^ including 
the District of Columbia ? 

23. By the census of 1850, the population of Maine was 
583169; of New Hampshire, 317976; of Vermont, 314120: 
of Massachusetts, 994514; of Bhode Island, 147545; and 
of Connecticnt, 370792 : what was the population of the six 
New England States? 

24. A person, who was bom in 1801, died at the age of 
46 years: his son died 15 years afterward: in what year did 

/^e son die? 
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SUBTRACTION. 

30. John has 5 apples, and Charles 2 : how many more 
apples has John than Charles? 

Analysis. — As many more as, added to what Charles has, will 
make his number equal to John's: 3 added 'to 2, gives 5: There- 
fore, John has 3 apples more than Charles. * 

31. The Difference between two numbei's, is that num- 
ber which added to the less, will give the greater. 

32. Subtraction is the operation of finding the differ- 
ence between two numbers. 

33. The Minuend is the greater of the two numbers. 

34. The Subtrahend is the less of the two numbers. 

35. The Remainder, or Difference^ is the result of the 
operation. 

If the numbers are equal, the remainder is 0, and eithet 
may be taken as the minuend. 

Of the Sign& 

36. The sign — , is called minus^ which signifies, fe5.<r. 
When placed between two numbers, the one before it is 
the minuend, and the one after it, the subtrahend; thus, 

5-3 = 2, 

denotes that 5 is the minuend, 3 the subtrahend, and 2 the 
remainder. 

8 — 4 = how many ? 17 — 8 = how many ? 

12 — 5 = how many ? 19 — 10 = how many ? 

37« The principles which control the operations of Sub-^ 
traction are, 

1. That the difference, added to the less number, gives 
the greater. 

2. That the minuend and subtrahend must have the 
same unit. 
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38. 1. James has 27 apples, and gives 14 to John: how 
many has he left ? 

Analysis. — The 27 is made up of 7 units 
and 2 tens ; and the 14, of 4 units and 1 ten. ofekation. 

Subtract 4 units from 7 units, and 3 units 27 Minuend, 

iwill remain; subtract 1 ten from 2 tens, and _14 Subtrahend. 

1 ten will remain: lience, the remainder is 13 Remainder. 

13. — 

2. A farmer had 378 sheep, and sold 256 : how many had 
he left ? 

Analysis.— We first write the number 378, and operation. 
then 256 under it, so that units of the same order 373 

shall fall in the same column. We then take 6 units 256 

from the 8 units, 5 tens from 7 tens, and 2 hundreds — 

from 3 hundreds, leaving for the remainder, 122. tZZ 

3. What is the diflferenee between 843 and 562 ? 

Analysis.— Begin at the units' column, and sub- 
tract 2 from 3. At the next place we meet a diffi- OPERATIOK. 
culty, for we can not subtract a greater number 843 
from a less. 562 

If we take 1 from the 8 hundreds (equal to 10 
tens), and add it to the 4 tens, the minuend will 7 14 3 
become 7 hundreds, 14 tens, and 3 units. We then 5 6 2 
say, 6 tens from 14 tens leaves 8 tens ; and 5 hun- 
dreds from 7 hundreds leaves 2 hundreds : hence, 
the remainder is 281. 

The same result is obtained by adding, mentally, 10 
to the 4 tens, and then adding 1 to 5, the next figure g^g 
of the subtrahend at the left; for, adding 1 to the 5 is gg^ 

the same as diminishing the 8 by 1. This process of 1 

adding 10 to a figure of the minuend, and 1 to the next 281 
figure of the subtrahend, at the left, is called, lorromng. 

31. What is the difference between two numbers?— 32. What is 
Subtraction ?— 33. What is the minuend ?— 34. What is the subtra- 
hend ? — 35. What is the remainder ?— 36. What is the sign of 
Subtraction? — 37. Wliat are the principles wliich control the oper 
ationa of Subtraction ? 



2 8 1 



10 



SIMPLE NUMBERS. 35 

Hence, for Subtraction, we have the following 

I. Write the less number under the greater, so that units 
of the same order shall fall in the same column : 

II. Begin at the right hand, and subtract each figure of 
the subtrahend from the one directly over it, when the upper 
figure is greater than the lower, or equal to it : 

III. When the upper figure is the less, add 10 to it, Je- 
fore subtracting, and then add 1 to the next figure of the 
subtrahend. 

Proof. 

Add the remainder to the subtrahend. If the work is 
Tight, the sum will be equal to the minuend. 

Spelling — ^Re A.Dmo. 

39. What is the difference between 725 and 341 ? 

By the common method, which is spelling, we 
say, 1 from 5 leaves 4 ; 4 from 12 leaves 8 ; 1 to 
carry to 3 are 4; 4 from 7 leaves 3. 

Readmg the words which express the final re-- 341 

suit, we should make the operations mentally, and 334 

say, 4, 8, 3. 

Let the pupils be practiced separately in the reading, and also 
in concert in classes. 

Examples. 

(1.) (2.) (3.) (4.) 

Minuends, 874 999 8497 62843 

Subtrahends, 642 ^ ^7 51720 

Remainders, 232 



OPERATION. 

725 



38. Give the rule for Suhtraction. 

89. Explain what is meant hy spelling and readmg,. 
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(5.; 
972 


(6.) 
278846 


(7.) 

894862 


(8.) 
27609465 


631 


167504 


170641 


17206105 


(9.) 
32780 
15678 


(1C> 
8592678 
1078953 


(11.) 

67942139 

9756783 


(12.) 
219067803 
104202196 


(13.) 
4760 


(14) 
3600 


(15.) (16.) 
87000 67087 


(17.) 
10000 


1986 


1863 


1009 40000 


4 


(18.) 
80000 


(19.) 
100000 


(20.) 
20006400 


(21.) 
100044400 


9999 


1 


18609635 


90094406 



22. From 2637804 take 2376982. 

23. From 3762162 take 826541. 

24. From 78213609 take 27821890. 

25. From thirty thousand and ninetynseven, take one 
thousand six hundred and fifty-four. 

26. From one hundred millions two hundred and forty- 
seven thousan'd, take one million four hundred and nine. 

27. Subtract one from one million. 

28. From 8043-67 subtract 27905. 

29. From 18623041 subtract 61294. 

30. From 4270492 subtract 26409. 

31. From 8741209 subtract 728104. 

32. From 741874 subtract 689346. 

33. From sixty-five billions, three millions, six. hundred 
and twelve, take nine billions, one milUon, four thousan(\ 
and 6. 

34. From 14 billions, 127 millions, six hundred and four^ 
teen thousand, 916, take twenty-nine millions, 416 thousand. 

35. From forty trillions, 160 bilUons, 42 milKons, 16 thou- 
sand, 14 hundred, take 3 trillions, 63 billions, 41 hundred. 
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Applications. 

40. It should be observed, that in all the applications 
of Subtraction, one number can be subtracted from another, 
only, when they both have the same unit. 

1. Suppose I had lent a man 1565 dollars, and he died, 
owing me 450 dollars : how much had he paid me ? 

2. A man bought a house and lot for 5650 dollars, oii 
a mortgage of 3 years; he paid, at different times, sums 
amounting to 3756 dollars : how much did he still owe ? 

3. Suppose John were bom in eighteen hundred and 
fifteen, and James in eighteen hundred and twenty-five: 
what is the difference of their ages ? 

4. A man was bom in 1785 : what was his age in 1830 ? 

5. George '^ishington was born in the year 1732, and 
died in 1799 : how old was he at the time of his death ? 

6. The Declaration of Independence was published, July 
4th, 1776 : how many years to July 4tb, 1838 ? 

7. In 1850, there were in the State of New York, 
3,097,394 inhabitants, and in the State of Pennsylvania, 
2,311,786 inhabitants: how many more inhabitants were 
there in New York than in Pennsylvania ? 

8. The revolutionary war began in 1776 ; the second war, 
in 1812 : what time elapsed between their commencements ? 

9. A merchant bought a vessel for 12642 dollars, and 
gave in part payment a house that was worth 7585 dollars, 
and the rest in cash : how much did he pay in cash ? 

10. A person sold a farm for 15896 dollars, which had 
cost him 12264 dollars : how much did he gain ? 

11. A man dies, worth 1200 dollars; he leaves 504 to 
his daughter, and the remainder to his son : what was the 
son's portion ? 

12. A merchant bought a house for 6450 dollars; he 
paid 4625 dollars in cash, and the rest in merchandise: 
what was the value of the merchandise ? 

13. Washington died in 1799, at the age of 67 : in what 
year was he bom ? 
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14. Henry Hudson sailed up the Hudson river in 1609. 
how many years since ? . 

15. Pliny, the historian, died 17 years after the hirth of 
Christ: how many years was that before the Declaration 
of Independence? 

16. In one week, one steamer traversed 2065 miles, while 
another traversed 1986 miles: how much further did the 
one travel than the other ? 

17. In 1850, there were in New York, which is the largest 
city in the United States, 515,547 inhabitants, and in Phila- 
delphia, the next largest city, 340,045 : how many more 
inhabitants were there in New York than in Philadelphia ? 

18. At a certain period, there were 4338472 children in 
the United States, between the ages of 5 and 15 ; of this 
number, 2477667 were in schools: how many were out of 
schools ? 

19. The circulation of the blood was discovered in 1616: 
how many years to 1855 ? 

20. A merchant bought 500 barrels of flour, for 3500 
dollars; he sold 250 barrels, for 2000 dollars: how many 
barrels remained on hand, and how much must he sell 
them for, that he may lose nothing ? 

21. A merchant bought 1675 yards of cloth, for which 
he paid 5025 dollars ; he then sold 335 yards, for 1005 dol- 
lars : how much had he left, and what did it cost him ? 

22. In 1850, the slaves in the United States amounted to 
3204313 ; free colored, to 434495 : what was their difference ? 

23. What length of time elapsed between the birth of- Sir 
Francis Bacon, in 1561, and the birth of Benjamin Franklin, 
in 1706 ? 

24. A merchant sold a vessel for 9768 dollars, and, by so 
doing, gained 1862 dollars : how much had the vessel cost ? 

25. A householder sold two houses: for the first, which 
cost 3500 dollars, he received 4760 dollars ; for the second, 
which cost 3735 dollars, he received 5000 dollars : on which 
of the houses did he make the greater gain, and how much ? 

^d By the census of 1850, the number of white inhabitants 
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in the United States amounted to 19553068 ; and the blacks, 
to 3638808 : by how many did the white inhabitants exceed 
the black ? 

27. By the census of 1850, the entire population of the 
United States was 23191876 ; that of the six New England 
States, 2728116: by how many did the whole population 
exceed that of the six New England States? / 

28. An army of 75425 men is required by a general, who 
finds that he has only 49846 men : how many more men 
are required? 

29. A boy, in working an example, used the number 
2306400, which he afterward found was too large by 29875 : 
what was the correct number ? 

AppiacATiONS IN Addition and Subtraction. 

1. A merchant buys 19576 yards of cloth of one person, 
27580 yards of another, and 375 of a third ; he sells 1050 
yards to one customer, 6974 yards to another, and 10462 
yards to a third : how many yards has he left ? 

2. A person borrowed of his neighbor, at one time, 355 
dollars, at another time, 637 dollars, and 403 dollars at 
another time; he then paid him, 977 dollars: how much 
did he owe him ? 

3. I have a fortune of 2543 dollars, to divide among my 
four sons, James, John, Henry, and Charles. I give James 
504 dollars, John 600 dollars, and Henry 725 : how much 
remains for Charles ? 

4. I have a yearly income of ten thousand dollars. I 
pay 275 dollars for rent, 220 dollars for fuel, 35 dollars to 
the doctor, and 3675 dollars for all my other expenses; 
how much have I left at the end of the year ? 

5. A man pays 300 dollars for 100 sheep, 95 dollars for 
a pair of oxen, 60 dollars for a horse, and 125 dollars for 
a chaise. He gives 100 bushels of wheat, worth 125 dollars ; 
a cow, worth 25 dollars; a colt, worth 40 dollars, and pays 
the rest in cash : how much money does he pay ? 

6. A merchant owes 450120 dollars, and liaa ^yq>^\?^ "s^ 
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follows: bank stock, 350000 dollars; western lands, valued 
at 225100; farniture, worth 4000 dollars, and a store of 
goods, worth. 96000 : how much is he worth ? 

7. If I buy 489 oranges for 912 cents, and sell 125 for 
186 cents, and then sell 134 for 199 cents, how many will 
be left, and how much will they have cost me ? 

8. By the census of 1850, the entire population of the 
United States was 23191876 ; the slave population, 3204313 ; 
free colored, 434495 : what was the white population ? 

9. A man gains 367 dollars, then loses 423 ; a second 
time he gains 875, and loses 912 ; he then gains 1012 dol- 
lars : how much has he gained in all ? 

10. If I agree to pay a man 36 dollars for plowing 25 
acres of land, 200 dollars for fencing it, and 150 for culti- 
vating it, how much shall I owe him after paying 331 dol- 
lars? 

11. A merchant bought 85 hogsheads of sugar for 28675 
dollars, paid 1231 dollars freight, and then sold it for 1683 
dollars less than it cost him: how much did he receive 
for it ? 

12. If a man's income is 3467 dollars a year, and he 
spends 269 dollars for clothing, 467 for house rent, 879 for 
provision, and 146 for travehng, how much will he have 
left at the end of the year? 

13. Six men bought a tract of land, for 36420 dollars: 
the first man paid 12140; the second, 3035 less than the 
first ; the third, 346 ; the fourth, 6070 more than the third ; 
the fifth, 1821 less than the fourth: how much did the 
sixth man pay ? 

14. The coinage in^the United States Mint, from its 
establishment in the year 1792 to 1836, was thus: gold, 
22102035 dollars; silver, 46739182 dollars; copper, 740331. 
dollars. The amount coined, from the year 1837 to 1848, 
was 81436165 dollars: how much more was coined in the 
last-mentioned period than in the first? 
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- MULTIPLICATION. 

41. 1. Wliat will 4 oranges cost, at 2 cents apiece? 
Akaltsis. — 1 orange costs, 2 cents; 

2 oranges cost, 2 + 2 = 4 cents ; 
8 oranges cost, 2 + 2 + 2 = 6 cents ; 
4 oranges cost, 2 + 2 + 2 + 2 = 8 cents ; 

For the cost of 1 orange, 2 is taken otux; for the cost of 2 
oranges, it is taken Iwice; for the cost of 8, it is taken th/ree 
times ; and for the cost of 4, it is taken four times : Hence, one 
time 2 is 2 ; two times 2 are 4 ; three times 2 are 6 ; and four 
times 2 are 8. 

2. What is the cost of 6 yards of ribbon, at 7 cents a 
yard? 

Analysis. — Six yards of ribbon will cost 6 times as much as 1 
yard; since 1 yard costs 7 cents, 6 yards will cost 6 times 7 
cents, which are 42 cents: Therefore, 6 yards of ribbon, at 7 
cents a yard, will cost 42 cents. 

42. Multiplication is the operation of taking one 
number as many times as there are units in another. 

43. The Multiplicand is the number to be taken. 

44. The Multiplier is the number denoting how 
many times the multiplicand is to be taken. 

45. The Product is the result of the operation. 

46. The multiplicand and multiplier, are called Factors 
of the product 

47. The sign x, is called the sign of Multiplication. 
When placed between two numbers, it denotes that they 
aj?e to be multiplied together; thus, 

7 X 5 = 35 ; and is read, 5 times 7 are 35. 

41. What win 4 oranges cost, at 2 cents apiece? — 42. What is 
Multiplication ?— 43. What is the multiplicand ?— 44. What is the 
multiplier ? — 45. What is the product ? — 46. What are the factors ? 
^7. What is the sign of Multiplication ? What is it called 7 
When placed hetween two numbers, what does it denoted 
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1x1= 


1 2x 1= 


2 


3x 1 = 


3 


1 
4x 1= 4 




Ix 2= 


2 


2x 2= 


4 


3x 2= 


6 


4x 2= 8 




Ix 3= 


3 


2x 3 = 


6 


3x 3= 


9 


4x 3= 12 




Ix 4= 


4 


2x 4= 


8 


3x 4= 


12 


4x 4= 16 




Ix 5= 


5 


2x 5 = 


10 


3x 5= 


15 


4x 5= 20 




Ix 6= 


6 


2x 6= 


12 


3x 6= 


18 


4x 6= 24 




Ix 7= 


7 


2x 7= 


14 


3x 7= 


21 


4x 7= 28 




Ix 8= 


8 


2x 8= 


16 


3x 8= 


24 


4x 8= 32 




1x9= 


9 


2x 9= 


18 


3x 9= 


27 


4x 9= 36 




1x10= 


10 


2x10= 


20 


3x10= 


30 


4x10= 40 




1x11= 


11 


2x11= 


22 


3x11= 


33 


4x11= 44 




1x12= 


12 


2x12= 


24 


3x12= 


36 


4x12= 48 




5x 1 = 


5 


6x 1 = 


6 


7x 1= 


7 


8x 1= 8 




5x 2= 


10 


6x 2= 


12 


7x 2= 


14 


8x 2= 16 




5x 3= 


15 


6x 3= 


18 


7x 3= 


21 


8x 3= 24 




5x 4= 


20 


6x 4= 


24 


7x 4= 


28 


8^ 4= 32 




5x 5= 


25 


6x 5= 


30 


7x 5= 


35 


8x5= 40 




ox 6 = 


30 


6x 6= 


36 


7x 6= 


42, 


8x 6= 48 




5x 7= 


35 


6x 7= 


42 


7x 7= 


4d 


■ 8x 7= 56 




5x 8= 


40 


6x 8= 


48 


7x 8= 


56 


8x 8= 64 




5x 9= 


45 


6x 9= 


54 


7x 9= 


63 


8x 9= 72 




5x10= 


50 


6x10= 


60 


7x10= 


70 


8x10= 80 




5x11= 


55 


6x11= 


6G 


7x11= 


77 


8x11= 88 




5x12= 


60 


6x12^ 


72 


7x12= 


84 


8x12= 96 




9x 1 = 


9. 


10 X 1= 


10 


11 x 1= 


11 


12 X 1= 12 




9x 2= 


18 


10 x 2= 


20 


11 X 2= 


22 


12 X 2= 24 




9x 3= 


27 


10 X 3= 


30 


11 X 3= 


33 


12 X 3= 36 




9x 4= 


36 


10 X 4= 


40 


11 X 4= 


44 


12 X 4= 48 




9x 5= 


45 


10 X 5= 


50 


11 X 5= 


55 


12 X 5= 60 




9x 6 = 


54 


10 X 6= 


60 


11 X 6= 


66 


12 X 6= 72 




9x 7= 


63 


10 X 7= 


70 


11 X 7= 


77 


12 X 7= '84 




9x 8= 


72 


10 X 8= 


80 


11 X 8= 


88 


12 X 8= 96 




9x 9= 


81 


10 X 9= 


90 


11 X 9= 


99 


12 X 9=108 




9x10= 


90 


10 X 10= 


100 


11x10= 


110 


12x10=120 


9x11= 


99 


10x11= 


110 


11x11= 


121 


12x11=132 


/ 


9x12=: 


108 


10 X 12= 


120 


11x12= 


132 


12x12=144 
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CASE I. 

48. When the multiplier does not exceed 9. 

\. What is the product of 236 multiplied by 4 ? 



Ai^ALYBis. — Since the entire number 236 is 
to be taken 4 times, eacli order of units must 
be taken 4 times : hence, the product must 
contain 24 units, 12 tens, and 8 hundreds: 



Therefore, the product is 



OPERATION. 

236 
4 

24 units. 
12 tens. 
8 hundreds. 
944 



OPERATION. 
236 

4 
944 



In practice the operation is performed thus : 

Say, 4 times 6 are 24; set down the 4, and then 
say, 4 times 3 are 12, and 2 to carry are 14; set 
down the 4, and then say, 4 times 2 are 8, and 1 
to carry are 9 ; set down the 9, and the product is 
944, as befoie. 

Hence, we have the following 

Multiply each figure of the multiplicand by the multi- 
plier, carrying and setting down as in Addition. 

49. 'Since the multiplier denotes times, it is always an 
Mstract number; and since the repetition of a number does 
not change its unit, the unit of the product will be the same 
as that of the multiplicand, 

Resading. 

50. The operations of Multiplication may be much short- 
ened, by pronouncing only the final results. 

Thns, in the last example, instead of saying, 4 times 6 are 24 ; 
4 timbk 3 are 12, and 2 are 14 ; 4. times 2 arc 8, and 1 are 9, 
we pronounce only the final results, 24, 14, 9, — performing the 
operations mentally. 



44 



MULTIPLICATION OF 



Examples. 

(1.) (2.) (3.) 

Multiplicand, 867901 278904 678741 

Multiplier, 1 2 3 



47904 
4 



(6.) 
780635 
5 



(6.) 
910362 
6 



(7.) 
1790478 

7 



8. Multiply 320 by 1. 

9. Multiply 9048 by 3. 

10. Multiply 67049 by 8. 

11. Multiply 270412 by 5. 



12. Multiply 30416 by 7. 

13. Multiply 204127 by 0. 

14. Multiply 30497 by 6. 

15. Multiply 69507 by 5. 



16. If 104 yards of cotton sheeting are sufficient to sup- 
ply 1 family for a year, how many yards would supply 9 
families ? 

17. A farmer had 309 sheep in each of 4 fields: how 
many sheep had he altogether? 

18. Mrs. Simpkins purchased 2 rolls, of table linen, each 
containing 149 yards: how many yards did she buy? 

19. Each of 9 grocers bought 2974 pineapples : how many 
did they all buy? 

20. If each of 7 children receive 4073 dollars, how much 
do they all receive ? 

21. How many sheep are there in 9 droves, if in each 
drove there are 598 ? 

22. What will be the cost of 9 horses, at 165 dollars 
apiece? 

48. What is the rule, when the multiplier contains but one 
figure? 

49. What kind of a number is the multiplier ? What is the 
unit of the product ? 

50. How may the operations of Multiplication be abridged? Gi^e 
an example. 
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61. The product of two numbers is the same, whichever 
be taken as the multiplier. 

Multiply any two numbers together; as^ 8 by 6. 

Analysis. — Place as many 
I's in a horizontal row as 9 

there are units in the multi- ^ a 

plicand, and make as many 
rows as there are units in 
the multiplier : the product is 
equal to the number of I's in . 1 
one row taken as many times 
as there are rows; that is, to 
8 X 6 = 48. 

If we consider the number of I's in a vertical row to be the 
multiplicand, and the number of rows the multiplier, the product 
will be equal to the number of I's in a vertical row taken as 
many times as there are vertical rows ; that is, 6 x 8 = 48. 
Hence, 

Tlie product of two numbers is the same, whichver be 
taken as the multiplier. 

CASE II. 

62. When the multiplier contains two or more fig^es. 
1. Multiply 8204 by 603. 

Analysis. — The multiplicand is to be taken 608 
times. Taking it 3 times, we obtain 24612. 

When we come to take it 6 hundred times, the 
lowest order of units will be hundreds: hence, 4, 
the first figure of the product, must be written in 
the third place. 



OFEBATIOir. 

8304 
603 

24613 
49224 

4947012 ^ 

Note. — The product obtained by multiplying by 
a single figure of the multiplier, is called, a partial product. 
The sum of the partial products, is the required product. 

61. Is the product of two numbers altered by interchan^n^ tha 
factors ? 
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Hence, we have the following 

I. Write the multiplier under the multiplicand, placing 
units of the same order in the sams column: 

II. Beginning with the units' figure, multiply the multi- 
plicand by each significant figure of the multiplier^, and 
write the first figure of each partial product directly under 
its multiplier: 

III. Then add the partial products, and their sum will 
he the required product. 

Proof. 

Write the multiplicand in the place of the multiplier, 
and find the product, as before. If the two products are 
the same, the work is supposed to be right 



(1.) 

Multiplicand, 365 
Multiplier^ 84 



!EXAMPLBS. 

(2.) 
37864 
209 



(3.) 
23293 

74 



(4.) 
47042 
91 



(5.) 

46834 
406 



(6.) 
679084 
126 



(7.) 
1098731 

1987 



(8.) 
8971432 
10471 



9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 

13. Multiply 

14. Multiply 

15. Multiply 
16. Multiply 



12345678 by 32. 
9378964 by 42. 
1345894 by 49. 
576784 by 64. 
596875 by 144. 
46123101 by 72. 
6185720 by 132. 
71832S by 96. 



17. Multiply 

18. Multiply 

19. Multiply 

20. Multiply 

21. Multiply 

22. Multiply 

23. Multiply 

24. Multiply 



679534 by 9185* 
86972 by 1208. 
1055054 by 279. 
538362 by 9258. 
50406 by 8056. 
523972 bju 1527. 
760184 by 1615. 
105070 by 3145. 
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25. What is the product of the number 728056, multi- 
pKed by 50467 ? 

26. What is the product of the number 579073, taken 
G04678 times? 

27. What will be the result of taking the number 590587 
79904 times ? 

28. If the number 9127089 be taken 670456 times, what 
number will express the result ? 

29. What is the product, when the number 30726 is mul- 
tipUed by 97034219 ? 

30. What is the product of the two numbers, 870623 and 
91678538 ? 

31. Multiply five thousand nine hundred and sixty-five, 
by six thousand and nine. 

32. Multiply eight hundred and seventy thousand six hun- 
dred and fifty-one, by three hundred and seven thousand and 
four. 

33. Multiply four hundred and sixty-two thousand six 
hundred and nine, by itself. 

34. Multiply eiglit hundred and forty-nine millions six 
hundred and seven thousand three hundred and six, by 
nine hundred thousand two hundred and four. 

35. Multiply 704 millions 130 thousand 496, by three thou- 
sand three hundred and one. 

36. Multiply forty-nine millions forty thousand six hun- 
dred and ninety-seven, by nine millions forty thousand seven 
hundred and nine. 

Composite Numbers — ^Factors, 

> 63. A Composite Number is one which may be pro- 
duced by multiplying together two or more numbers. 

54. A Factor, is any one of the numbers which, multi- 
plied together, produce a composite number. 

Thus, 2 X 3 = 6, 2 and 3 are the factors of the composite 
number 6. 

53. What is a composite number ^—54. VHasX. Sa ^ l^MivRR:^ 



48 
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^Alfio^ 12=:6x2=:dx2x2, isa compoeite nnmber, 
and the &ctoT8 are 6 and 2 ; but 6 is a composite number, 
whose &ctor8 are 3 and 2: hence, 3, 2, and 2 are £Eu;tors 
of 12. 

1. What are the fectors of 8 ? Of 9 ? Of 10 ? Of 14 ? 

2. What are the fectors of 4? Of 28? Of 30? Of 32 ? 

66. When the multiplier is a composite nnmber. 
1. Multiply 8 by the composite number 6, of which the 
factors are 3 and 2. 



8 



1 
1 
1 
1 

1 
1 



8 X 2 = 16 



8 X 2 = 16 

8 X 2 = 16 

48 



8 
24 

48 

AiTALTBia. — ^If we write 6 horizontal lines, with 8 nnits in each, 
(he prodnct of 8 x 6 = 48, will express the number of units in 
all the lines. 

If we divide the horizontal lines into sets of 3 each (as on the 
left), there will be 2 sets ; the nnmber in each set will be, 
8 X 3 = 24, and since there are 2 sets, the whole nnmber of units 
will be, 24 X 2 = 48. 

If we divide the lines into sets of 2 each (as on the lightX 
there will be 8 sets ; the number in each set will be 8 x 2 =;: 16, 
and since there are 8 sets, the whole nnmber of units will be 
16 X 3 = 48. Hence, 

When the muUiplier is a composite number, multiply by 
the factors, in succession. 

CoHTRACnOHS 19 MlJI.TIPUCATI09. 

66. CoNTBAcnoNS, in Multiplioationy are short methods 
of finding the product, when the multiplier is a composite 
number. 

55. How do jou mnltiplj, when the multiplier is a oompocdte 
number? 
Sff. Wbst are contractions, in MultipUcation ? 
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CASE I. 
67. When the factors are any numbers. 

Rule. 

I. Separate the composite number into its factors. 

n. Multiply the multiplica^id by one factor, and tht 
product by a second factor j and so on, till all the factor si 
fiave been used: the last product will be the product required. 

Examples. 

1. Multiply 327 by 12. 

The factors of 12 are 2 and 6 ; they are also 8 and 4 ; or they 
are 3, 2, and 2. 

t^or, 2 X 6 = 12, 3 X 4 = 12, a^d 3 X 2 X 2 = 12. 

2. Multiply 6709 by 48. I 6. Multiply 937387 by 54. 

3. Multiply 342516 by 56. 6. Multiply 91738 by 81. 

4. Multiply 209402 by 72. | 7. Multiply 3842 by 144 

CASE II. 

68. When the multiplier is z, with any number of ciphers 
annexed ; as, zo, zoo, zooo, &c. 

Placing a cipher on the right of a number, is called, an- 
nexing it. Annexing one cipher, increases the unit of each 
place ten times: that is, it changes units into tens, tens into 
hundreds, hundreds into thousands, &c. ; and, therefore, in* 
creases the number ten times. 

Thus, the number 5 is increased ten times by annexing 
one cipher, which makes it 50. The annexing of two ciphers 
increases a number one hundred times; the annexing of 
three ciphers, a thousand times, &c. : hence, the following 

Annex to the multiplicand as many ciphers as there are 
in the multiplier, and the number so formed mil be the 
required product. 

57. How do you multiply, when the factors aj» wdcj Tso5x&«Wk\ 



\ 
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Examples. 



5. Multiply 3750 by 100. 

6. Multiply 6704 by 10000. 

7. Multiply 2141 by 100. 

8. Multiply 872 by 100000. 
III. 

on the right hand of one of 



1. Multiply 254 by 10. 

2. Multiply 648 by 100. 

3. Multiply 7987 by 1000. 

4. Multiply 9840 by 10000. 

CASE 
• 59. When there are ciphers 
both of the factors. 

In this case, each number may be regarded as a composite 
number, of which the significant figures are one factor, and 1, 
with the requisite number of ciphers annexed, the other factor. 

1. Let it be required to multiply 3200 by 800. 

OPERATION. 

3200 = 32 X 100 ; and 800 = 8 x 100. 
Then, 3200 x 800 = 32 x 100 x 8 x 100, ' 
= 32 X 8 X 100 X 100, 
= 2560000. 
Hence, we have the following 

Omit the ciphers^ and multiply the significant figures: 
then place as many ciphers at the right hand of the product 
us there are in both factors. 

Examples. 

(1.) (2.) (3.) 

76400 7532000 416000 

24 580 357000 



1833600 

4. 4871000 X 270000. 

5. 296200 X 875000. 

6. 3456789 x 567090. 



148512000000 

7. 21200 X 70. 

8. 359260 X 304000. 

9. 7496430 x 695000. 



58. If you place one cipher on the right of a number, what eflect 
lias it on its value ? If you place two, what effect has it ? If you 
place three? How much will each increase it? How do yoa mul- 
tiply by 10, 100, 1000, &c. ? 

59. When there are ciphers on the right hand of one or both the 
factors, bow do you multiply ? 
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^i>Pl4lCATIONS IN THE PRECEDING Bui<ESw 

60. 1. What will 5 yards of cloth cost, at 7 dollars a yard ? 

Analysis. — Five yards of cloth will cost 5 times as much as 1 
yard ; since 1 yard of cloth costs 7 dollars, 5 yards will cost 5 
times 7 dollars, which are 35 dollars : Therefore, 5 yards of cloth, 
at 7 dollars a yard, will cost 35 dollars : hence. 

The cost of any number of things, is equal to the price 
of a single thing multiplied by the number. 

We have seen that the product of two numbers will be the 
same (that is, will contain the same number of units), which* 
ever be taken for the multiplicand (Art. 51). Hence, in 
practice, we may multiply the two factors together, taking 
either for the multiplier, and then assign the proper unit 
to the product. We generally take the least number for 
the multiplier. 

2. There are ten bags of coffee, each containing 48 pounds, 
how much coffee is there in all the bags? 

3. There are 24 hours in a day, and 7 days in a week: 
how many hours in a week? 

4. A merchant bought 49 hogsheads of molasses, each 
containing 63 gallons : how many gallons of molasses were 
there in the parcel? 

5. If a regiment of soldiers contains 1128 men, how many 
men are there in an army of 106 regiments ? 

6. A merchant buys a piece of cloth containing 97 yards, 
at 3 dollars a yard: what does the piece cost him ? 

7. Suppose a man were to travel 32 miles a day: how 
far would he travel in 365 days ? 

8. There are 20 pieces of cloth, each containing 37 yards, 
and 49 other pieces, each containing 75 yards: how many 
yards of cloth are there in all the pieces? 

9. A farmer bought a farm containing 10 fields ; three of 
the fields contained 9 acres each ; three other of the fields, 
12 acres each ; and the remaining 4 fields, each 15 acres : 

60. How do you find the cost of any nuinbeT ol ^\sl^^ ^qsr m 

may it be "done in practice ? 1 
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how many acres were there in the farm, and how much did 
the whole cost, at 18 dollars an acre ? 

10. In a certain city, there are 3751 houses. If each 
house, on an average, contains 5 persons, how many inhabi- 
tants are there in the city ? 

11. If 786 yards of cloth can be made in one day, how 
many yards can be made in 1252 days ? 

12. If 30009 cents are paid for one man's labor on a 
railroad for 1 year, how many cents would be paid to 814 
men, each man receiving the same wages? 

13. There are 320 rods in a mile: how many rods are 
there in the distance from St. Louis to New Orleans, which 
is 1092 miles? 

14. Suppose a book to contain 470 pages, 45 lines on 
each page, and 50 letters in each line : how many letters in 
the book ? 

lo. Supposing a crew of 250 men to have provisions for 
30 days, allowing each man 20 ounces a day : how many 
ounces have they ? 

16. There are 350 rows of trees in a large orchard, 125 
trees in each row, and 3000 apples on each tree : how many 
apples in the orchard ? 

17. How many soldiers are there in a body of men that 
is 7 deep, if each line has 758 men ? 

18. If a railroad car goes 27 miles an hour, how far will 
it run in 3 days, running 20 hours each day? How far 
would it run, if its rate were 37 miles an hour? 

19. K 1327 barrels of flour will feed the inhabitants of a 
city for 1 day, how many barrels will supply them for 2 years ? 

20. A regiment of men contains 10 companies, each com- 
pany 8 platoons, and each platoon 34 men : how many men 
in the regiment ? 

21. Two persons start from the same place, and travel in 
the same direction ; one travels at the rate of 6 miles an 
hour, the other at the rate of 9 miles an hour ; if they travel 
8 hours a day, how far will they be apart at the end of 17 

days ? How far, if they travel m oif^eite directions ? 
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22. The Erie railroad is about 425 miles long, and cost 
65 thousand dollars a mile : if 9645635 dollars had been 
paid, bow much would remain unpaid? 

23. A drover bought 106 oxen, at 35 dollars a head; it 
cost him 6 dollars a head to get them to market, where he 
sold them at 47 dollars : did he make or lose, and how much ? 

24. The great Illinois Central Eailroad reaches from Chi- 
cago to the mouth of the Ohio river, 815 miles, and cost 
23500 dollars a mile : what was its entire cost ? 

Bills of Parcels. 

61. When a person sells goods, he generally gives with 
them a bill, showing the amount charged for them, and 
acknowledging the receipt of the money paid; such bills 
are called, Bills of Parcels. 

New Yobk, Oct. 1, 1854. 

25. James Johnson Bought of W. Sfnith. 
4 Chests of tea, of 45 pounds each, at 1 doll, a pound 

3 Firkins of butter, at 17 dolls, per firkin .... 

4 Boxes of raisins, at 3 dolls, per box 

36 Bags of coffee, at 16 dolls, each 

14 Hogsheads of m'Masses, at 28 dolls, each .... 

Amount, dollars, 

Received the amount in ftill. W. Smith. 



Habtford, Nov. 1, 1854. 
28. James Hughes Bought of W. Jones. 

27 Bags of coffee, at 14 dollars per bag 

18 Chests of tea, at 25 dolls, per chest 

75 Barrels of shad, at 9 dolls, per barrel 

87 Barrels of mackerel, at 8 dolls, per barrel . . . 

67 Cheeses, at 2 dolls, each 

59 Hogsheads of molasses, at 29 dolls, per hogshead . 

Amount, dollars^ 

Received the amount in full, for W. Jones, 

per James Crosft. 

61. "Wliat tx% billi of parceliT 
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DIVISION. 

62. 1. When a number is divided into 2 eqnal parts, 
each part is called, one-half of the number. 
What is oue-half of 4 apples ? What is one-half of 4 ? 
How many times is 2 contained in 4? 

2. When a number is divided into 3 equal parts, each part 
is called, one-third of the number. 

Wliat is one-third of 9 apples ? What is one-third of 9 ? 
How many times is 3 contained in 9 ? 

3. When a number is divided into 4 equal parts, each part 
is called, one-fourth of the number. 

What is one-fourth of 12 pears ? What is one-fourth of 12 ? 
How many times is 4 contained in 12 ? 

4. When a number is divided into 5 equal parts, each part 
is called, one-fifth of the number. 

What is one-fifth of ten marbles ? What is one-fifth of 10 ? 
How many times is 5 contained in 10 ? 

6. When a number is divided into 6 eqtlal paiis, each part 
is called, one-sixth of the number. 

6. If 12 apples be equally divided among 4 boys, how 
many will each have? 

Analysis. — If 12 apples be divided equally among 4 boys, each 
boy will have one of the four equal parts of 12 apples : one of the 
4 equal parts of 12 is 3 : Therefore, each boy will have 3 apples. 

7. If 24 peach e6 are divided equally among 6 boys, how 
many will each have ? What is one of the six equal parts 
of 24 peaches ? How many times is 6 contained in 24 ? 

8. How many yards of cloth, at 3 dollars a yard, can you 
buy for 24 dollars ? 

62. What is one-half of a number? What is one third of a num- 
ber? What is one-fourth of a number? What is one-fifth of a 
ozimber! 
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Analysis. — Since 1 yard costs 3 dollars, you can buy as many 
yards as 3 is contained times in 24 ; 3 is contained in 24, 8 times. 
Therefore, at 3 dollars a yard, you can buy 8 yards of cloth for 24 
dollars. 

9. A farmer pays 28 dollars for 7 sheep: how much ig 
that apiece? 

Analysis. — Since 7 sheep cost 28 dollars, one sheep will cost aa? 
many dollars as 7 is contained times in 28, which is 4. Therefore, 
each sheep will cost 4 dollars. 

10. If 12 yards of muslin cost 96 cents, how much does 1 
yard 'cost ? 

11. How many oranges could you buy for 72 cents, if they 
cost 6 cents apiece ? 

63. Division is the operation of dividing a number into 
equal parts ; or, of finding how many times one number is 
contained in another. 

64. The Dividend is the number to be divided. 

65. The Divisor is the number by which we divide: it 
shows into how many equal parts the dividend is divided. 

66. The Quotient is the result of division. It is one of 
the equal parts of the dividend, and if the numbers have the 
same unit, shows how many times the dividend contains the 
divisor. 

67. The Eemainder is what is left after the operation. 
63. Exact Division is when the remainder is 0. 

69. There are three signs used to denote Division : 

18 -T- 4, expresses that 18 is to be divided by 4. 

18 

— > expresses that 18 is to be divided by 4 

4) 18, expresses that 18 is to be divided by 4. 

63. What is Division ?— 64. What is the dividend ?— 65. WTiat is 
the divisor ? — 66. What is the quotient ? WTiat does the quotient 
show ?— 67. What is the remainder ?— 68. What is exact dvT^'srcA 
—6a How many signs are there of Dmaioxv^ N^f^\fc \3cveai. 
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CASE I. 

70. When the divisor does not exceed X2. 

1. Divide 86 by 2. opebation. 

Analysis. — There are 8 tens and 6 units '§ 

'to be divided by 2. We say, 3 in 8, 4 times, § .§ . 

which being tens, we write it in the tens !£ !^ 

place. We then say, 2 in 6, 3 times, which 9 \ ^ 

being units, are written in the units place. ^ ) ^^ 



Hence, the quotient is 18. 43 quotient 

2. Divide 466 by 8. 

Analysis.— We first divide the 46 tens by 
8, giving a quotient of 6 tens, and 6 tens operation. 
over. These 6 tens are equal to 60 units, to 8 ) 466 
which add the 6 in the units place. Then 58-2 rem 

say, 8 in 66, 8 times and 2 over: hence, 
the quotient is 58, and a remainder of 2. 
This remainder is written after the last quo- 58^ quot. 

tient figure, and the 8 placed under it; the 
quotient is read, 58 and 2 divided by 8. 

3. Let it be required to divide 30456 by 12. 
Analysis. — We first say, 12 in 8, we cannot. operation. 

Then, 12 in 30, 2 times and 6 over ; then, 12 in ;j^2) 30456 

64, 5 times and 4 over ; then, 12 in 45, 8 times — o^qq^ 

and 9 over; then, 12 in 96, 8 times. '^^^^ 

Note.— When the divisor exceeds 9, we always divide two figures 
ia the dividend by it. 

I. Write the divisor on the left of the dividend. Begins 
hinfjf at the left, divide each figure of the dividend by the 
divisor, and set each quotient figure under its dividend: 

n. If there is a remainder after any division, annex 
to it the next figure of the dividend, and divide as before : 

III. If any dividend is less than the divisor, write for 
the quotient figure, and annex the next figure of the divir 
dend, /or a new dividend : 
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IV. If there is a remainder , after dividing the last fig- 
ure, set the divisor under it, and annex the result to the 
quotient. 

Proof. 

Multiply the entire part of the quotient by the divisor, 
and to the product add the remainder : if the work is right, 
the result will be equal to the dividend. 



(1) 

3 ) 9369 

Ans. 3123 

3 

Proof, 



9369 



(4.) 
5)673420 



EIXABIPI.ES. 

(2.) 
6 ) 825467 

1375771 
6 

825467 

(5.) 
7 ) 446396 



(3.) 
4 ) 73684 



(6.) 
5 ) 1746809 



7. Divide 

8. 'Divide 

9. Divide 

10. Divide 

11. Divide 

12. Divide 

13. Divide 

14. Divide 



86434 by 2. 
416710 by 4 
64140 by 5. 
278943 by 6. 
95040522 by 6. 
75890496 by 8. 
6794108 by 3. 
21090431 by 9. 



15. Divide 

16. Divide 

17. Divide 

18. Divide 

19. Divide 

20. Divide 

21. Divide 

22. Divide 



2345678964 by 6. 
570196382 by 7. 
67897634 by 9. 
75436298 by 8. 
674189904 by 9, 
1404967214 by 5» 
27478041 by 7. 
167484329 by 3. 



23. If it takes 5 bushels of wheat to make a barrel of 
flour, how many barrels can be made from 65890 bushels? 

24. How many barrels of flour, at 7 dollars a barrel, can 
be bought for 609463 dollars? 

25. A yessel sails 8 miles an hour: in how many hours 
will it sail 3756 miles ? 



70. Give the rule for Division, when the divisor does not exceed 12. 
How do jou prov« Diviuon? 



\ 
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26. Suppose a wheel is 7 feet in circumference : how many 
times would it turn, in going 15840 feet ? 

27. If a pace is 3 feet, how many paces will a man take 
in walking 6 miles, or 31680 feet? 

28. When John starts, Joseph is 37594 feet ahead ; Joseph 
goes 251 feet a minute, and John goes 260 feet a minute :. 
in how many minutes will John overtake Joseph ? 

29. A county contains 207360 acres of land, lying in 9 
townships of equal extent : how many acres in each township ? 

30. An estate, worth 2943 dollars, is to be divided equally 
among a father, mother, 3 daughters, and 4 sons: what is 
the portion of each ? 

31. A railroad, worth 544806 dollars, is owned, in equal 
shares, by 9 persons : what is the value of the share of each ? 

CASE II. 
/ 71. When the divisor exceeds I2. 

1. Let it be required to divide 7059 by 13. 

Analysis. — The divisor, 13, is not 
contained in 7 thousands; therefore, . * . 

tJiere are no thoumnds in the quotient S 'g od ^* 'g on j8 

We then consider the to be an- fi W J D W J li 

nexed to the 7, making 70 hundreds, 13)7059(543 
and call this a partial dividend, g g 

The divisor, 13, is contained in 70 

hundreds, 5 hundreds times and some- ^ ^ 

thing over. To find how much over, 5 2 

multiply 13 by 5 hundreds, and sub- 3 9 

tract the product, 65, from 70, and 3 9 

there will remain 5 hundreds, to which 

bring down the 5 tens, and consider ^ 

the 55 tens a new partial dividend. 

Then, 13 is contained in 55 tens, 4 tens times and something 
over. Multiply 13 by 4 tens, and subtract the product, 52, from 
55, and to the remainder, 3 tens, bring down the 9 units, and 
consider the 89 units a new partial dividend. 

Then, 13 is contained in 39, 3 times. Multiply 13 by 3, and 
subtract the product, 39, from 89, and we find that the remainder 
is 0. 
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2. Let it be required to divide 2756 by 26. 

We first say, 26 in 27, once, and place 1 
in the quotient. Multiplying by 1, subtract- operation. 

ing, and bringing down the 5, we have 15 26 ) 2756 ( 106 
for the first partial dividend. We then say, 26 

26 in 15, times, and place the in the 
quotient. We then bring down the 6, and 
find that the divisor. is contained in 156, 
6 times. 

Hence, if any one of the partial dividends is less than the 
divisor, write for the quotient figure, and bring down the next 
figure, forming a new partial dividend. 

1. Write the divisor on the left of the dividend: 

n. Note the fewest figures of the dividend, at the left, 
that will contain the divisor, and set the quotie?^ figure at 
the right of the dividend: 

III. Multiply the divisor hy the quotient figure, subtract 
the product from the first partial dividend, and to the re- 
mainder annex the next figure of the dividend, forming a 
second partial dividend : 

IV. Find, in the same manner, the second and succeed- 
ing figures of the quotient, till all the figures of the dividend 
are brought dotvn. 

Note 1. — ^There are five operations in Division : 1st. To write 
down {he numbers; 2d. Divide, or find how many times; 3d. 
Multiply; 4th. Subtract; 5th. Bring down, to form the partial 
dividend. 

2. The product of a quotient figure by the divisor must never 
be larger than the corresponding partial dividend ; if it is, the 
quotient figure is too large, and must be diminished. 

3. When any one of the remainders is greater than the divisor, 
the quotient figure is too small, and must be increased. 

4. The unit of any quotient figure is the same as that of the 
partial dividend from which it is obtained. The pupil should 
always name the unit of every quotient figure. 

5. The unit of a remainder is the same fva l\v%X. oi >i\tf. ^ytv$>kcv$w. 
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Proof. 

72. In Division, the divisor shows into how many equal 
parts the dividend is divided : the quotient is one of these 
parts, and the remainder is what is left. 

Hence, to prove Division, 

Multiply the divisor hy the quoiienty and to the product 
add the remainder. If the work is rights the sum will be 
the same as the dividend. 

ExAMPIiBS. 

1. If 300 be divided into 60 equal parts, what is one of 
these parts? 

2. How many times is 54 contained in 7574 ? 

3. If 295470 be divided into 90 equal parts, what is one 
of these parts ? 

4. How many times is 37 contained in 7210449 ? 

5. If 62205 dollars be divided equally among a regiment 
consisting of 957 men, how many dollars will each have ? 

6. What is one of the equal parts of the number 66708, 
when divided by 204 ? 

71. What is the rule for division, when the divisor exceeds 12 ? 

Notes. — 1. How many operations are there in Division? Name 
them. 

2. If a partial product is greater than the partial dividend, what 
does it indicate? 

3. What do you do when any one of the remainders is greater 
than the divisor? 

4. What is the unit of any figure of the quotient ? When the 
divisor is contained in simple units, what will be the unit of the 
quotient figure? When it is contained in tens, what will be the 
unit of the quotient figure? When it is contained in hundreds? 
In thousands? 

5^ What is the unit of the remainder? 

72. In Division, what does the divisor show? What the quotient? 
Wb&t iM the remainder? How do you prove Diviiion? 
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7. How many times is the number 43 contained in the 
number 153986 ? 

8. How many times is the number 627 contained in the 
number 657723 ? 

9. What is one of the equal parts of 256 barrels of flour, 
divided equally among 16 families? 

10. How many times is the number 804 contained in the, 
number 320796 ? 



16. Divide 14420946 by 74. 

17. Divide 295470 by 90. 

18. Divide 1874774 by 162 

19. Divide 435780 by 216. 

20. Divi. 119836687 by 3041. 



11. Divide 147735 by 45. 

12. Divide 947387 by 54. 

13. Divide 145260 by 108. 

14. Divide 79165238 by 238. 

15. Divide 62015735 by 78. 

21. Divide 203812983 by 5049. 

22. Divide 20195411808 by 3012. 

23. Divide 74855092410 by 949998. 

24. Divide 47254149 by 4674. 

25. Divide 119184669 by 38473. 

26. Divide 280208122081 by 912314. 

27. Divide 293839455936 by 8405. 

28. Divide 4637064283 by 57606. , 

29. Divide 352107193214 by 210472. 

30. Divide 558001172606176724 by 2708630425. 

31. Divide 1714347149347 by 57143. 

32. Divide 6754371495671594 by 678957. 
33f Divide 71900715708 by 37149. 

34. Divide 571943007145 by 37149. 

35. Divide 671493471549375 by 47143. 

36. Divide 571943007645 by 37149. 

37. Divide 171493715947143 by 57007. 

38. Divide 121932631112635269 by 987654321. 

39. In a hogshead there are 63 gallons : how many hogs- 
heads are there in a reservoir, containing 2645750 gallons ? 

40. A drover wishes to divide 15600 cattle into 75 droves; 
how many cattle must he put in each drove? 
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73. Principi^es rbsultino FRom Division. 

1. When the divisor is 1, the quotient will be equal to 
the dividend. 

2. When the divisor is equal to the dividend, the quotient 
will be 1. 

• 3. When the divisor is less than the dividend, the quotient 
will be greater than 1. 

4. When the divisor is greater than the dividend, the quo- 
tient will be less than 1. 

Proof of MuiiTiPLicATiow. 

74. In Division, the divisor and quotient are factors of 
the dividend. In Multiplication, the multiplicand and mul- 
tiplier are factors of the product : Hence, 

If the ^product of two numbers be divided by the muUipli' 
cand, the quotient tuill be the multiplier ; or, if the product 
be divided by the multipiiery the quotient will be the mul- 



tiplicand. 



3679 Multiplicand. 3679 ) 1203033 ( 327 

327 Multiplier. 11037 



25753 9933 

7358 7358 



11037 25753 

1203033 Product 25753 



73. When the divisor is 1, what is the quotient? When the 
divisor is equal to the dividend, what is the quotient? When the 
divisor is less than the dividend, how does the quotient compare 
with 1 ? When the divisor is greater than the dividend, how does 
the quotient compare with 1? 

74. In Multiplication, what are the factors of the product ? If the 
product be divided by the multiplicand, what is the quotient ? If it 
be divided by the multiplier, what is the quotient? 
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2. The product of two factors is 68959488; one factor, 
96 ; what is the other ?•- 

3. The multiplier is 270000; now, if the product be 
1315170000000, what will be the multiplicand ? 

CoXTRACnONS IN DrvisionT. 

75. CoNTBACTiON^s IN DIVISION, 8X0 short methods of 
finding the quotient, when the divisor is a composite number. 

CASE I. 
76. When the divisor is any composite number. 
1. Let it be required to divide 1407 dollars equally among 
21 men. Here the factors of the divisor are 7 and 3. 

Analysis. — Let the 1407 dollars 
be first divided into 7 equal piles. operation. 

Each pile will contain 261 dollars. rv \ ;[4Q'V 
Let each pile be now divided into 

8 equal parts. Each part will con- ^ )_f21 ^^* quotient, 
tain 67 dollars, and the number of 67 quotient sought, 

parts will be 21 : hence the fol- 
lowing 

Divide the dividend by one of the factors^/ the divisor ; 
then divide the quotient^ thus arisitig, by a second factor, 
and so on, till every factor has been used as a divisor j the 
last quotient tvill be the answer. 

EXAMPI<BS. 

Divide the following numbers by the factors: 



1. 1260 by 12 = 3 X 4. 

2. 18576 by 48 = 4 X 12. 

3. 9576 by 72 = 9 X 8. 

4. 19296 by 96 = 12 x 8. 



5. 55728 by 4 x 9 X 4 = 144. 

6. 92880 by 2x2x3x2x2. 

7. 57888 by 4x2x2x2. 

8. 154368 by 3x2x2. 



75. What are contractions, in Division ? What is a composite 
number? 

76. What is the rule, when the divisor is any composite number T 



^ 



2)755 




3)377 . . 


1, let rem. 


4 ) 125 . . 


2, 2d rem. 


31 . . 


1, 8d rem. 


Ist rem. 


. . =1 


2x2 . 


. . =4 


1x3x2 


. . =6 


True remainder, 11 



^ 
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True Remainder, when the divisor is a composite number. 

Let it be required to divide 755 grapes into 24 equal 
parts. 24 = 2 X 3 X 4. 

AnaijTSIs. — If 755 grapes be 
divided into 2 equal parts, there 
will be 377 bunches, each con- 
taining 2 grapes, and 1 grape 
over. The unit of 377, is 1 
bunch = 2 grapes. The unit of 
the first remainder, is the same 
as that of the dividend : hence, 
that remainder forms a part of 
the true remainder. 

If we divide 377 bunches into 
3 equal parts, we shall have 

135 piles, each containing 3 bunches, and 2 bunches over 
= 2x2 = 4 grapes. 

If we divide 125 piles into 4 equal parts, we shall have 81 
new piles, and 1 pile over = 3x2 = 6 grapes. Hence, to find 
the true remainder, we have the following 

ItiUiiE:. 

To the first remainder add the products which arise hy 
multiplying each of the following remainders ly all the 'pre- 
ceding divisorSy except its own; their sum will be the true 
remainder, 

1. Let it be required to divide 43720 by 45 = 3 x5 x3. 

3 ) 43720 

5 ) 14573 . 1 = 1st rem 1 . 

3 )2914 . 3 = 2d rem. . . 3x3=9 

971 . 1 = 3d rem. . 1x5x3 = 15 

True remainder, 25 

What is the rule for finding the true remainder ? 
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2. Divide 956789 by 56. 

3. Divide 4870029 by 72. 

4. Divide 674201 by 110. 

5. Divide 445767 by 144. 



6. Divide 1913578 by 42. 

7. Divide 146187 by 105. 

8. Divide 26964 by 110. 

9. Divide 93696 by 231, 



CASE II. 
77. When the divisor is lo, zoo, looo, &c. 

1, In 476 yards of cloth, how many pieces are there of 
10 yards each? 

Analysis.— There will be one-tentU as operation. 

many pieces as there are yards ; 47 tens IQ ) 47|6 
is one-tenth of 47 hundreds : if, then, we .^ ^ . , 

strike off the right-hand figure, we ob- 
tain one-tenth of 476, which is 47, and 6 47 JL o H t 

If the divisor is 100, the quotient is one-hundredth of the divi- 
dend ; 4 is one-hundredth of 4 hundreds : if, then, we strike off 
the two right-hand figures, thus, 4|76, we obtain one-hundredth 
of 476, and 76 over. Hence, the following 

I. From the right handy cut off, hy a line, as many fig- 
\ ures as there are ciphers in the divisor: 

II. The figures at the left will le the quotient^ and those 
i at the righty the remainder. 

ExAJUPIiES. 

1. Divide 49763 by 10. I 3. Divide 496321 by 1000. 

2. Divide 7641200 by 100. I 4. Divide 64978 by 10000. 

CASE III. 

78. When the divisor contains significant figures, with 
ciphers on the right of them. 



77. What is the rule when the divisor is 1, with any utixq^t ^1 
dphers annexed? 



L 
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I. Let it be required to divide 67389 by 700. 

Analysis. — We may regard operation. 

the divisor as a composite num- ;^.^^ v ^wqiqq 

bar, of which the factors are i ' — 

100 and 7. We fii-st divide by 96 . . 1 remains. 

100, by striking oflf the 89, and 189 true remainder, 

then by 7, giving 96^ with a re- Ans. 96|fJ. 
mainder of 1 : this remainder 

we multiply by the first divisor, 100, and then add 89, forming 

the true remainder, 189 : to the quotient, 96, we annex 189 di- 
vided by 700, for the entire quotient Hence, the following 

L Cut off the ciphers by a line, and cut off the same 
mirnher of figures from the right of the dividend: 

II. Divide the remaining figures of the dividend by the re- 
maining figures of the divisor, and find the true remainder: 

III. To the quotient before found, annex the true remain^ 
der, and write the divisor under it, for the true quotient. 



ExAMFIiBS. 

L 986327 by 210000. 

2. 876000 by 6000. 

3. 36599503 by 400700. 

4. 5714364900 by 36500. 

5. 18490700 by 73000. 



6. 70807149 by 31500. 

7. 8749632 by 3700. 

8. 65975090 by 504000. 

9. 87470469 by 8510000. 
10. 97621397 by 6987000. 



ApPIilCATIONS. 

79. Abstractly, the object of Division, is to find how 
many times one number is contained in another. Practi- 
cally, all questions are reduced to three classes : 

1. To find the value of any equal part of a number, or 
of any number of things. 

2. Knowing the entire cost of a number of things, and 
the price of a single thing, co find the number of things. 

78. How do you divide when the divisor is any digit, with dphera 
QD the right oi it ? 
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3. Knowing the number of things, and their entire cost, 
to find the price of a single thing. 

The three analyses on pages 54 and 55, give the following 

1. To find the value of each part. 

Divide the number of things by the number of parts 
into which they are to be divided: the quotient will be the 
value of each part. 

2. To find the number of things. 

Divide the entire cost by the price of a single thing : the 
quotient tvill be the number of things, 

3. To find the price of a single thing. 

Divide the entire cost by the number of things : the quo^ 
tient will be the price of a single thing. 

APPIilCATIONS IN TH£ PRKVIOUS RuLfiS. 

1. Mr. Jones died, leaving an estate worth 4500 dollars, 
to be divided equally among 3 daughters and 2 sons : what 
was the share of each ? 

2. The owner of an estate sold 240 acres of land,, and 
had 312 acres left: how many acres had he at first? 

3. The sum of two numbers is 3475, and the smaller is 
1162: what is the greater? 

4. The diflerence between two numbers is 1475, and the 
greater number is 57G0 : what is the smaller ? 

5. A gentleman bought a house for two thousand twenty- 
five dollars, and furnished it for seven hundred and six 
dollars; he paid, at one time, one thousand and ten dol- 
lars, and at another time, twelve hundred and seven dollars: 
how much remained unpaid ? 

6. At a certain election, the whole number of votes cast 

79. What is the object of Division, abstractly? Practically, to 
how many forms are all questions reduced ? What are they \ "W^x^^J^ 
are the rules? 



i 
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for two opposing candidates, was 12672 ; the successful can-' 
didate received 316 majority: how many votes did each 
receive ? 

7. What number must be multiplied bv 124, to produce 
40796? 

8. The sum of 19125 dollars is to be distributed equally 
among a certain number of men, each to receive 425 dol- 
lars: how many men are to receive the money? 

9. A merchant has 5100 pounds of tea, and wishes to 
pack it in 60 chests: how much must he put in each chest? 

10. The product of two numbers is 51679680, and one of 
the factors is 615: what is the other factor? 

11. Bought 156 barrels of flour for 1092 dollars, and sold 
the same for 9 dollars per barrel: how much did I gain? 

12. Mr. James has 14 calves, worth 4 dollars each; 40 
sheep, worth 3 dollars each ; he gives them all for a liorse, 
worth 150 dollars : what does he make or lose by the bargain ? 

13. Mr. Wilson sells 4 tons of hay, at 12 dollars per ton, 
80 bushels of wheat, at 1 dollar per bushel, and takes in 
payment a horse, worth 65 dollars, a wagon, worth 40 dol- 
lars, an(i the rest in cash : how much money did he receive ? 

14. If the remainder is 17, the quotient 610, and tho 
dividend 45767, what is the divisor? 

15. If the product of two numbers is 346712, and one of 
the factors is 76, what is the other factor? 

16. If the quotient is 482, and the dividend 135442, what, 
is the divisor? 

17. There are 31173 verses in the Bible: how many verses 
must be read each day, that it may be read through in a 
common year? 

18. The distance around the earth is computed to be 
about 25000 miles: how long would it take a man to travel 
that distance, supposing him to travel at the rate of 35 
miles a day? 

19. A person having a yearly salary of 1500 dollars, saves 
at the end of the year, 405 dollars: what was his average 
daily expenses, allowing 365 days to the year ? 



APPLICATIONS. 69 

20. The salary of the President of the United States is 
50000 dollars a year: how much can he spend daily, and 
save of his salary, 9850 dollars at the end of the year ? 

21. A speculator bought 512 barrels of flour for 3584 
dollars, and sold the same for 4608 dollars : how much did 
he gain per barrel? 

22. Mr. Place purchased 15 cows ; he sold 9 of them for 
35 dollars apiece, and the remainder for 32 dollai's apiece, 
when he found that he had lost 123 dollars: how much 
did he pay apiece for the cows? 

23. If a man's salary is 800 dollars a year, and his ex- 
penses 425 dollars, how many years will elapse before he 
will be worth 10000 dollars, if he is worth 2500 dollars at 
the present time? 

\24. How long can 125 men subsist on an amount of food 
that will last 1 man 4500 days? 

25. The income of the Bishop of Durham, in England, 
is 292 dollars a day: how many clergymen would this 
support on a salary of 730 dollars per annum? 

26. The diameter of the earth is 7912 miles, and the 
diameter of the sun, 112 times as great: what is the diam- 
eter of the sun? 

27. By the census of 1850, the whole population of the 
United States was 23191876; the number of births for the 
previous year was 629444, and the number of deaths, 
324394: supposing the births to be the only source of in- 
crease, what was the population at the beginning of the 
previous year ? 

28. A farmer purchased a farm, for which he paid 18050 
dollars ; he sold 50 acres for 60 dollars an acre, and the 
remainder stood him in 50 dollars an acre : how much land 
did he purchase ? 

29. A merchant bought a hogshead of molasses, contain- 
ing 96 gallons, at 35 cents per gallon ; but 26 gallons leaked 
out, and he sold the remainder at 50 cents per gallon : did 
be gain or lose, and how much ? 

30. Mr. James bought of Mr. Johnson two farms, one con- 
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taining 250 acres, for which he paid 85 dollars per acre ; 
the second containing 175 acres, for which he paid 70 dol- 
lars an acre; he then sold them both, for 75 dollars an 
acre : did he make or lose, and how much ? 

31. A farmer has 279 dollars, with which he wishes to 
buy cows at 25 dollars, sheep at 4 dollars, and pigs at 2 
dollars apiece, of each an equal number: how many can 
he buy of each sort ? 

32. Two persons counting their money, found that to- 
gether they had 342 dollars; but one had 14 dollars more 
than one-half of it : how many dollars had each ? 

33. Mr. Bailey has 7 calves, worth 4 dollars apiece, 9 
sheep, worth 3 dollars apiece, and a fine horse,, worth 175 
dollars. He exchanges them for a yoke of oxen, worth 125 
dollars, and a colt, worth 65 dollars, and takes the balance 
in hogs, at 8 dollars apiece : how many hogs does he take ? 

34. How many pounds of coffee, worth 12 cents a pound, 
must be given for 368 pounds of sugar, worth 9 cents a 
pound ? 

35. U 600 barrels of flour cost 4boo dollars, what will 
2172 barrels cost? 

36. Mr. Snooks, the tailor, bought of Mr. Squires, the 
merchant, 4 pieces of cloth; the first and second pieces 
each measured 45 yards, the third, 47 yards, and the 
fourth, 53 yards ; for the whole he paid 760 dollars : what 
did he pay for 35 yards ? 

37. What is the difference between the cost of a flock of 
sheep containing 175, at 4 dollars apiece, and a drove uf 97 
cattle, at 85 dollars apiece ? 

38. A miller bought 320 bushels of wheat for 576 dol- 
lars, and sold 256 bushels for 480 dollars: what did the 
remainder cost him per bushel ? 

39. A merchant bought 117 yards of cloth for 702 dol- 
lars, and sold 76 yards of it at the same price for which he 
bought it: what was the value of the cloth sold? 

40. If 46 acres of land produce 2484 bushels of com, 
how many bushels will 120 acres ]pTo4.wci^'^ 
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41. Mr. Gill, a drover, purchased 36 head of cattle, at 
64 dollars a head, and 88 sheep, at 5 dollars a head: he 
sold the cattle for 40 dollars a head, and the sheep for 4 
dollars apiece: did he make or lose, and how much? 

42. Mrs. Louisa Wilsie has 3 houses, valued at 12530 dol- 
lars, 11324 dollars, and 9875 dollars : also a farm, worth 
6720 dollars. She has a daughter and 2 sons. To the 
daughter she gives one- third the value of the houses and 
one-fourth the value of the fiirm, and then divides the 
remainder equally among the boys: how much did each 
receive ? 

43. Mr. Jones has a farm of 250 acres, worth 125 dollars 
per acre, and offers to exchange with Mr. Cushing, whose 
farm contains 185 acres, provided Mr. Cushing will pay him 
20150 dollars difference: what was Mr. Cushing's farm 
valued at, per acre ? 

44. Mr. Sparks bought a third part of neighbor Spend- 
thrift's farm for 2750 dollars : what would he have paid for 
the whole farm at the same rate ? 

45. George Wilson bought 24 barrels of pork, at 14 dol- 
lars a barrel ; one-fourth of it proved damaged, and he sold 
it at half price, and the remainder he sold at an advance of 
3 dollars a barrel : did he make or lose by the operation, 
and how much ? 

46. A gentleman, having 50000 dollars, spent half of it 
in buying 5 houses, which, after repairing at an expense of 
1250 dollars, he sold at 6520 dollars each : how much money 
had he after the transaction? 

47. A gentleman bought 3 houses for 15850 dollars. For 
two he paid an equal price ; and for the third, 850 dollars 
more than for either of the others: what did he pay for 
each ? 

48. Mr. J. Williams went into business with a capital of 
25000 dollars: in the first year he gained 2000; in the second 
year, 3500 ; in the third year, 4000 dollars : he then invested 
the whole in a cargo of tea and doubled his money : what 
was then the value of his fortune? 
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PROPERTIES OF NUMBERS. 
Exact Divisors. 

80. An Exact Divisob of a number, is any number, 
except 1 and the number itself, that will divide it without 
a remainder. The dividend is then said to be divisible by 
the divisor. 

81. An Odd Numbeb is one not divisible by 2, 

82. An Even Numbeb is one divisible by 2. 

1. Three^ is an exact divisor of auy number, the sum of 
whose digits is divisible by 3. 

2. Four, is an exact divisor of a number, when it will ex- 
actly divide the nuraber expressed by the two right-hand 
digits. 

3. Five, is an exact divisor of every number whose right- 
hand figure is or- 5. 

4. Six, is an exact divisor of any even number of which 
3 is an exact divisor. 

5. Nine, is an exact divisor of any number, the sum of 
whose digits is divisible by 9. 

6. Ten, is an exact divisor of every number whose right- 
hand figure is 0. 

83. A Pbime Numbeb is one which has no exact divisor : 
1, 2, 3, 6, 7, 11, 13, 17, 19, &a, 

are prime numbers. 

84. A Composite Numbeb being the product of two or 
more numbers, has two or more exact divisors. 

85* A Factob of a composite number, is always an exact 
divisor. 

80. What is an exact divisor of any number ? What is then 
said of the dividend ? — 81. What is an odd number ? — 82. What is 
an even number ?— 83. What is a prime number t — 84. What is a 
compoaite number ? — 85. What is a factor ? 
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CASE I. 
86. To find the prime factors of a composite number. 
1. What are the prime factors of 2310 ? 

OPEBATION. 

Aj^alysib. — We first divide by 2, the least prime 2 ) 2310 

factor of the given number. We then divide the o \ i-ikk 

quotient by 3, then the quotient by 5, and then by 

7, when we obtain the quotient 11, which is prime. ^ ) *^"^ 

Hence, the prime factors of 2310 are, 2, 3, 5, 7, 7 ) 77 

and 11. Hence, the following Jl 

Divide the given number by any prime number that will 
exactly divide it: then divide the quotient in the same 
manner, and so on, till a quotient is fotmd which is a prime 
number: the several divisors and the last quotient will be 
the prime factors. 

ExAMPIiSS. 

What are the prime factors of the following numbers? 



1. Of the number 9 ? 

2. Of the number 15 ? 

3. Of the number 24 ? 
4 Of the number 16 ? 
5. Of the number 18 ? 



6. Of the number 32 ? 

7. Of the number 48 ? 

8. Of the number 56 ? 

9. Of the number 63 ? 
10. Of the number 76 ? 



* CASE II. 

87. To find the prime fkctors common to two or more com- 
posite numbers. 

1. What are the common primo factors of 70, 210, and 
280? 
Analysis. — It is plain that 2 is an 

OP PTH . A TTON" 

exact divisor of all the numbers, and 

hence, a common factor : 5 is an exact ^ ) 70 . 210 . 280 

divisor of the firat set of quotients, 35, 5 ) 35 . 105 . 140 

105, and 140 ; henpe, it is a common ^ r i; ^i ^ 

factor : 7 is an exact divisor of the sec- I — _ ! 

ond set of quotients ; hence, it is a com- ^ » ^ * ^ 
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mon Cuctor, and the third set of quotients have no exact diyiflor. 
Hence, the following 

L Write the numbers in a rawy and then divide them 
by any prime number that is an exact divisor of all of 
them : 

n. Divide each set of quotients in the same manner 
until a set is found which has no exact divisor. The 
divisors mil be the common prime factors. 

Note.— The product of the prime factors, is the greatett faOw 
common to all the nambers. Thus^ 2 x 5 x 7 = 70, is the 
greatest &ctor common to 70, 210, 280. 

£XABIPI.ES. 

1. What are the prime fectors common to 6, 9, and 24 ? 

2. What are the prime factors common to 21, 63, and 84 ? 

3. What are the prime factors common to 21, 63, and 105 ? 

4. What are the common prime factors of 28, 42, and 70 ? 

5. What are the prime common factors of 84, 126, and 210? 

6. What are the prime factors of 210, 315, and 525 ? 

CANCELLATION. 

88. Cancellation is a process of shortening Arithmeti- 
cal operations in Division, by omitting, or canceling, factors 
common to the dividend and divisor. 

89. Cancellation depends npon the principle that 

If the dividend and divisor be both divided by the same 
number, the quotient will not be changed, 

86. How do you find the factors of a composite number? 

87. How do you find the prime factors common to two or more 
composite numbers ? What is the greatest factor common to all 

* the numbers? 
9. What is CanceDation? 
'. On what principle does Cancellation depend? 



CANCELLATION. 
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1. Divide 63 by 21. 

Analysis. — Resolve the dividend and di- 
visor into factors, then cancel those which ^« 
are common, and mark the canceled fig- 
ures. 



OPERATION. 

21-^x3-"^- 



OPEKATION. 

0x7x7 



= 49. 



OPERATION. 
4 3 
?6X^0 _12 
" 1 



2. In 7 times 56, how many times 8 ? 

Analysis.— Resolve 56 into the 56 x 7 
two factors 7 and 8, and then can- g ~ = 

eel the 8. 

3. In 36 times 15, how many times 45 ? 

Analysis.— We see that 9 is a factor of 36 

and 45. Divide by this factor, and write the 

quotient 4 over 36, and the quotient 5 below 

45. Again, 5 is a factor of 15 and 5. Divide 

15 by 5, and Write the quotient 3 over 15, 

and the quotient of 5 by 6, under 5. Dividing 

5 by 5, reduces the divisor to 1 : hence, the 

. 4x3 13 .„ 
true quotient is, — ^ — = — = i^, 

90. Hence, for the operations of Cancellation, we have 
the following 

Cancel those factors that are common to the dividend 
and divisor, and then divide the product of the remaining 
factors of the dividend iy the product of the remaining 
factors of the divisor. 

Notes. — 1. If one of the numbers contains a factor equal to 
the product of two or more factors of the other, they may all be 
canceled. 

2. K the product of two or more factors of the dividend is 
equal to the product of two or more factors of the divisor, they 
may all be canceled. 

3. If all the factors of the dividend are canceled, tlie quotient 
1 must be put for the factor last canceled. 



90. What is the rule for the opei«it\oii"a oi C.«A!iRK?C\»Jwav^\ 
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Examples. 

1. What number is equal to the product of 36 and 13, 
divided by the product of 4 and 9 ? 

Analysis.— We see that 4 times 9 operation. 

are equal to 36: therefore, we cancel M Xl 3 13 « , 

the 36, and the 4 and 9. ^ X ? "" 1 ~~ ' 

2. Divide 960 by 480. 

Analysis.— We see that 10 is a com- operation. 

mon factor; then 13, then 4. We may QgA 96 8 
divide mentally, by the common fac- j^ ^^ Zft ^^ Z ^^ ^' 
tors, and place the results at the right. 

3. Divide the product of 6x7x9x11, by 2x3x7x3 
x21. 

4. Divide the product of 4 x 14 x 16 x 24, by 7 x 8 x 32 
Xl2. 

5. Divide the product of 5x11x9x7x15x6, by 30 
X3x21x3x5. 

6. Divide 285120 by 5184. 

7. Divide 5080320 by 635040. 

8. How much calico, at 25 cents a yard, must be given 
for 8700 cents ? 

9. How many yards of cloth, at 46 cents a yard, can be 
bought for 2116 cents? 

10. How much molasses, at 42 cents a gallon, can be 
bought for 1512 cents? 

11. In a certain operation, the numbers 24, 28, 32, 49, 
81, are to be multiplied together, and. the product divided 
by 8x4x7x9x6: what is the result ? 

12. How many pounds of butter, worth 15 cents a pound, 
may be bought for 25 pounds of tea, at 48 cents a pound ? 

13. How many bushels of oats, at 42 cents a bushel, must 
be given for 3 boxes of raisins, each containing 26 pounds, 
at 14 cents a pound ? 

14. A man buys 2 pieces of cotton cloth, each containing 
33 yards, at 11 cents a yard, and pays for it in butter at 18 

een^ a pound: how many pounds of butter did he give? 
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15. If sugar can be bought for 7 cents a pound, how 
many bushels of oats, at 42 cents a bushel, must I give for 
56 pounds? 

^ 16. Bought 48 yards of cloth, at 125 cents a yard: how 
many bushels of potatoes are required to pay for it, at 150 
cents a bushel? 

17. Mr. Butcher, sold 342 pounds of beef, at 6 cents a 
pound, and received his pay in molasses at 36 cents a gal- 
lon: how many gallons did he receive? 

18. Mr. Farmer sold 1323 pounds of wool, at 5 cents a 
pound, and took his pay in cloth at 441 cents a yard : how 
many yards did he take? 

19. How many firkins of butter, each containing 56 
pounds, at 18 cents a pound, must be given for 3 barrels 
of sugar, each containing 200 pounds, at 9 cents a pound? 

20. How many boxes of tea, each containing 24 pounds, 
worth 5 shillings a pound, must be given for 4 bins of wheat, 
each containing 145 bushels, at 12 shillings a bushel ? 

21. A. worked for B. 8 days, at 6 shillings a day, for 
which he received 12 bushels of com : how much was the 
corn worth a bushel ? 

22. Bought 15 barrels of apples, each containing 2 bush- 
els, at the rate of 3 shillings a bushel : how many cheeses, 
each weighing 30 pounds, at 1 shilling a pound, will pay 
for the apples? 

Least Common Mvunpusi. 

91. A Multiple of a number is any product in which 
the number enters as a factor : hence, any multiple of a 
number ii^ exactly divisible by the number. 

92. A Common Multiple of two or more numbers, is a 
number exactly divisible by each of them. 

93. The Least Common Multiple of two or more 
numbers, is the least number which is divisible by each 

91. What is a multiple of a number? 

92. What is a common multiple of two or more numbers? 

03. What is the least common multiple of two o\ tsjlqx^ xsssm^oe^i^. 
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of them. Thus, 18 is the least common multiple of 2, 6, 
and 9. 

Notes. — 1. If a division is exact, the dividend may be resolved 
into two factors, one of which will be the divisor, and the other 
the quotient. 

2. If the divisor be resolved into its prime factors, the corre- 
sponding factor of the dividend may be resolved into the same 
factors ; hence, the dividend wUl contain every factor of an exact 
divisor, 

3. The question of finding the least common multiple of several 
numbers, is, therefore, reduced to finding a number which shall 
contain all the prime factors of the given numbers, and none 
others. 

1. Find the prime factors and least common multiple of 
6, 12, and 18. 

Analysis. — Write the numbers in a line, operation. 

and then divide them and the quotients 2)6 . 12 . 18 

which follow, by any prime number that o r^ n ^ 

will exactly divide two or more of them, ^ '- 

until quotients are found wliich are prime 12 3 

with each other. It is plain, that the divi- 
sors, 2 and 3, are prime factors of 6 ; 2, 8, and the quotient 2, 
of 12; and 2, 3, and the quotient 3, of IS: hence, the prime 
factors are 2, 3, 2, and 3, and their product, 2 x 3 x 2 x 3 = 36. 
the least common multiple. 

94. Hence, to find the least common multiple 

I. Write the numbers in a hue, and divide hy any prime 
number that will exactly divide any two of themy and write 
down the quotie?its, and the undivided numbers: 

II. Divide as before, unti^ there is no exact divisor of 
any two of the qaotients : the product of the divisors arud 
the final quotients, will be the least common multiple. 

lExAMPIiES. 

1. Find the least common multiple of 3, 4, and 8. 
\ 2. Find the least common multiple of 3, 8, and 9. 
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3. Find the least common multiple of 6, 7, 8, and 10. 

4. Find the least common multiple of 21 and 49. 

5. Find the least common multiple of 2, "7, 5, 6, and 8. 

6. Find the least common multiple of 4, 14, 28, and 98. 

7. Find the least common multiple of 13 and 6. 

8. Find the least common multiple of 12, 4, and 7. 

9. Find the least common multiple of 6, 9, 4, 14, and 1 6. 
iO. Find the least common multiple of 13, 12, and 4. 

Greatest Common Divisor. 

95. A Common Divisor of two or more numbers, is any 
pumber that will divide each of them without a remainder. 

96. The Greatest Commois" Divisor of two or more 
numbers, is the greatest number that will divide each of 
them without a remainder. 

97. Two numbers are prime to each other, when they 
have no common divisor. 



CASE I. 

98. To find the greatest common divisor of two or more 
numbers, when the numbers are small. 

Since an exact divisor is a factor, the greatest common 
divisor of the given numbers, will be their greatest common 
factor: Hence, 

Rule:. 

Find the prime factors common to all the numbers 
(Art 87), and their product will be the greatest common 
divisor. 

9i. What is the rule for finding the least common multiple? 

95. What is a common divisor of two or more numbers? 

96. What is the greatest common divisor of two or more numbers ? 

97. When are two numbers prime to each other? 

98. How do you find the greatest common divisor, when the 
Qiumbers are small? 



f 
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£XAMPI<BS. " 

1. What is the greatest common divisor of 24 and 30 ? 

2. What is the greatest common divisor of 9 and 18 ? 

3. What is the greatest common divisor of 6, 12, and 30 ? 

4. What is the greatest common divisor of 15, 25, and 30 ? 
6. What is the greatest common divisor of 12, 18, and 72 : 

6. What is the greatest common divisor of 25, 35, and 70 ? 

7. What is the greatest common divisor of 28, 42, and 70 ? 

8. What is the greatest common divisor of 84, 126, and 2105 

CASE II. 

99. To find the greatest common divisor, when the numi 
bers are large. 

The operation of finding the common divisor, depends on 
the following principles: 

1. Any number which will exactly divide illustration 
the diflFerence of two numbers, and one of 24 — 16 = 8 
them, will exactly divide the other; else, 

we should have a whole number equal to a fraction, which 
is impossible. 

2. Any number that will exactly divide another, will 
divide any multiple of that other; because, the first divi- 
dend is a factor of the multij)le, and any number which 
will divide a factor, will divide the multiple. 

1. What is the greatest common divisor of 25 and 70 ? 

Analysis.— Divide the greater num- operation 

ber, 70, by the less, 25 ; we find a «« \ 70 / o 
quotient, 2, and a remainder 20. Then ^ Vci 

divide the divisor 25 by the remainder _ 

20 ; the quotient is 1, and the remain- 20 ) 25 ( 1 

der 5. Then divide the divisor 20 by 20 

th^ remainder 5 ; the quotient is 4, and 5 ) 20 ( 4 

the division exact. 20 

Now, the remainder 5, exactly divides — 

Itself and 20 ; hence, by tlip first prin- 
ciple, it will exactly divide 25. Since 5 divides 26, it will, by 
the second principle, divide 50, a multiple of 25; and since it 
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divides the difference, 20, and one number, 50, it will divide 70 ; 
hence, it is a common divisor of 25 and 70 ; and since there is no 
other common factor, it is the greatest common divisor. 

Hence, to find the greatest common divisor^ 

Divide the greater number by the less, and then diviae 
the divisor by the remainder, and continue to divide the 
last divisor by the rmnainder, till nothing remains : the last 
divisor will be the greatest common divisor. 

ExABIPIiKS. 

1. What is the greatest common divisor of 216 and 408? 

2. Find the greatest common divisor of 408 and 740. 

3. Find the greatest common divisor of 315 and 810. 

4. Find the greatest common divisor of 4410 and 6670. 

5. Find the greatest common divisor of 3471 and 1869. 

6. Find the greatest common divisor of 1584 and 2772. 

Note. — ^If it be required to find the greatest common divisor 
of more than two numbers, first find the greatest common divi- 
sor of two of them, then of that common divisor and one of the 
remaining numbers, and so on for all the numbers: the last 
common divisor will be the greatest common divisor of all the 
numbers. 

7. What is the greatest common divisor of 492, 744, and 
1044? <^. 

8. What is the greatest common divisor of 944, 1488^ 
and 2088 ? 

9. What is the greatest common divisor of 216, 408, and 
740? 

10. What is the greatest common divisor of 945, 1560, 
and 22683 ? 



99. How do you find the greatest, common divisor, when the 
numbers are large? 

4* 
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COMMON FRACTIONS. 

100. A Unit is' a single thing; as^ 1 apple, 1 chair, 1 
pound of tea; and is denoted by 1. 

K a unit be divided into two equal parts, each part is 
called, one-fialf. 

If a unit be divided into three equal parts, each part is 
called, one-third. 

K a unit be divided into four equal parts, each part is 
called, one-fourth. 

If a unit be divided into twelve equal parts, each part is 
called, one-twelfth; and if it be divided into any number 
of equal parts, we have a like expression for each part. 

The parts are thus written: 
I is read, one-half. ^ is read, one-seventh. 



^ . . . one-third. -J 

J . . . one-fourth. ^ 

i . . . one-fifth. -j^ 

^ . . . one-sixth. -^ 



one-eighth, 
one-tenth, 
one-fifteenth, 
one-fiftieth. 



101. The XJiOT OF A Peaction is the single thing that 
is divided into equal parts. 

102. A Fractional Unit is one of the equal parts of 
the unit that is divided. 

Note. — ^In every fraction, let the pupil distinguish carefully 
between the unit of the fraction and the fractioTial 'unit. The 
first is the whoUe thing from which the fractions are derived; 
the second, <me of the equal parts into which that thing is divided. 

too. What is a unit? By what is it denoted? What is one- 
half? One-third? One-fourth? One-twelfth? 

101. What is the unit of a fraction ? 

102. What is a fractional unit? What is the difference betweexi 
the unit of a fraction and a fractional unit? 
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103. Every whole number, except 1, has a fractional 
nnit corresponding to it: thus, the numbers 

2, 3, 4, 5, 6, 7, 8, 9, 10, &c., 

have, corresponding to them, the fractional units 

h h h h h h h h ^(f> &c. 

If we suppose a class of boys each to have an apple, and 
that the apple of each be divided into equal parts corre- 
sponding to his class number, the first boy will have the 
whole apple, or the unit of the fraction ; the second boy will 
have the whole apple in the two fractional units, one-half; 
the third, in the three fractional units, one-third ; the fourth, 
in the four fractional units, one-fourth j and each boy of a 
higher number, will have the whole apple in as many frac- 
tional units as are denoted by his number in the class. 

The fractional units of the fourth boy may be derived from 
those of the second, by dividing each half by 2, giving 4 
fourths ; the units of the 6th boy may be derived from those 
of the 2d, by dividing each by 3, or from those of the 3d, 
by dividing each by 2 ; and similarly for any of ihe higher 
numbers which are multiples of the lower. 

104. An Integer, or Whole Number, is the unit 1, 
or a collection of such units. 

105. A Fraction is a fractional unit, or a collection 
of fractional units. 

103. What is the fractional unit corresponding to S? To 4? To 
6 ? To 12 ? To 65 ? If eadi of a class of boys has an apple divided 
into parts corresponding to his number, what will be the fractional 
unit of the 4th boy ? How many fractional units will he have ? How 
may they be derived from those of the second boy ? What will be 
the fractional unit of the 12th boy ? jFrom those of what other boys 
may they be derived ? How from the 2d ? How from the 3d ? How 
from the 4th ? How from the 6th ? 

104. What is an integer, or whole number? 

106. What is a fraction? 



f 
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106. Any collection of fractional units, is thus written; 

f which is read, 2 halves = ^ x 2. 

I « "2 thirds = ^ x 2. 

f « « 3 fourths =1x3. 

f « « 4 fifths = ^ X 4. 

I « " 5 eighths = i x 5. 

^ « "7 elevenths = ^ x 7. 

jl « « 12 fifteenths = ^ x 12. 

&C., &c., &c., &c. 

Hence, we see that every fraction may be divided into 
tioo factors; one of which is the fractional unit, and the 
other, the number denoting how many times the fractional 
unit is taken. 

107. The Denominatob is the number written below 
the line, and shows into how many equal parts the unit 
of the fraction is divided. 

108. The Numerator is the number written above the 
line, and shows how many fractional units are taken. 

109. The Terms of a fraction are the numerator and 
denominator, taken together; hence, every fraction has 
two terms. 

110. The Value of a fraction is the quotient of the 
numerator divided by the denominator. 

111. The Analysis of a fraction is the naming of its 
unit, its fractional unit, and the number of fractional units 
taken : Thus, in the fraction |, the unit of the fraction is 
1; the fractional unit, J; and the number of fractional 
units taken is 3. 
1 

108. Explain the manner of writing fractional units. Into how 
many factors may every fraction be divided? What are they? 

107. What is the denominator ? What does it show ? 

108. What is the numerator? What does it show? 

109. What are the terms of a fraction? How many terms has 
every fraction? 

110. What is the value of a fraction? 

111. What is the analysis of a fraction? 
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112. A -whole number may be expressed fractionally, by 
writing 1 under it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 

5 • • • • -f^ . . . 5 ones. 

6 .... f ... 6 ones. ^ 
8 .... 1^ ... 8 ones. 

113. Properties of Fractions. 

1. All the parts of the unit 1, however divided, make up 
the unit itself. When all the parts are taken, the nume- 
rator is equal to the denominator; hence, when the nu- 
merator is equal to the denominator, the value of the frac- 
tion is 1. 

2. If the numerator is less than the number of parts, the 
value of the fraction is less than 1. 

3. K the numerator is greater than the number of parts, 
some of the fractional units must have come from a second 
unit ; and hence, the value of the fraction will be greater 
than 1. 

£XAMPI<£S IN WRITINO AND RBADINO FRACTIONS. 

1. Analyze the following fractions: 

2. Write 12 of the 17 equal parts of 1. 

3. If the unit of the fraction is 1, and the fractional unit 
one-twentieth, express 6 fractional units; express, also, 12 
and 18. 

4. If the fractional unit is one 36th, express 32 fractional 
units; also, 35, 38, 64, 6, 8. 

5. If the fractional unit is one-fortieth, express 9 frac- 
tional units; also, 16, 25, 69, 75. 

6. Write forty-nine, one hundred and fifteenths. 

7. Write three hundred and sixty-one, forty-seventha 

112. How may a whole number be expressed fractionally? 

113. When is a fraction equal to 1? When less than 1^ A^Tbien 
greater than 1? 
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8. Write seven thousand six hundred and fifteen, nine 
Imndred and fifteenths. 

9. Write six thousand four hundred, elevenths. 

10. Write six thousand two hundred and forty-two, three 
hundred and fifty-thirds. 

Analyze each of the above fractions, when written. 

114. There are six kinds of fractions: 

1. A Peopeb Fraction is one whose numerator is less 
ithan the denominator. 

The following are proper fractions: 

h i> T> h 19 8? Tir> T> V 

2. An Improper Fraction is one whose numerator is 
equal to, or exceeds the denominator. 

The following are improper fractions: 

*, I, I, h h h ¥, ¥, ¥• 

NoTB, — Such a fraction is called improper, becaose its value 
equals or exceeds 1. 

3. A Simple Fraction is one whose numerator and de- 
nominator are both whole numbers. 

The following- are simple fractions : 

h h h i h I, i, i- 

Note. — A simple fraction may be either proper or improper. 

4. A Compound Fraction is a fraction of a fraction, or 
several fractions connected by the word o/*, or x . 

The following are compound fractions: 

* i of i, i of i of i, i X 3, i X i X 4. 

5. A Mixed Number is a number expressed by an int^ 
ger and a fraction. 

The following are mixed numbers: 

3i, 4i, 6|, 5|, 6|, ^. 

114. How many kinds of fractions are there? Name them. 
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6. A Complex Fractiok is one whose numerator or de- 
nominator is fractional ; or, in which both are fractionaL 
The following are complex fractions: 

1 A i ^ 

6' 19V V 69f 

FUNDAMBKTAL PROPOSITIONS. 

115. Let it be required to multiply f by 3. 

Analysis. — In f there are 5 fractional operation. 

units, each of which is ^, and these are 6 ^ 3 __ g x s _. 11^ 
to be taken 3 times. But 5 things taken * 

8 times, gives 15 things of the same hind; that is, 15 sixths; 
that is, a number three times as great as 5 sixths ; hence, 

Pbopositiok I. — If the numerator of a fraction he multi' 
plied by any numier^ the value of the fraction will be in- 
creased as many times as there are units in the multiplier. 



ExABIFIiES. 



1. Multiply I by 8. 

2. Multiply i by 5. 

3. Multiply \ by 9. 



4. Multiply ^ by 14. 
6. Multiply i by 20. 
6. Multiply J^ by 25. 



118. Let it be required to multiply ^ by 3. 

Analysis.— In f there are 4 fractional operation. 

units, each of which is |. If we divide 4x3= 4 __ 4 
the denominator by 3, we change the * •"^'^ ^* 

li-actional unit from ^ to ^, which is 3 times as great as ^. . If 
we take this fractional unit, 4 times, as before, the result, |, is 8 
times as great as ^ : therefore, we have 

Proposition IL — If the denominator of a fraction be 
divided by any number, the value of the fraction will be 
increased as many times as there are units in the divisor. 

115. What is Propoeition I.?— 116. What is Proposition II.? 



^ 
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of them. Thus, 18 is the least common multiple of 2, 6, 
and 9. 

Notes. — 1. If a division is exact, the dividend may be resolved 
into two factors, one of which will be the divisor, and the other 
the quotient. 

3. If the divisor be resolved into its prime factors, the corre- 
sponding factor of the dividend may be resolved into the same 
factors: hence, the dividend wUl contain every factor of an exact 
divisor, 

3. The question of finding the least common multiple of several 
numbers, is, therefore, reduced to finding a number which shall 
contain all the prime factors of the given numbers, and none 
others. 

1. Find the prime factors and least common multiple of 
6, 12, and 18. 

Analysis. — Write the numbers in a line, operation. 

and then divide them and the quotients 2)6 . 12 . 18 

which follow, by any prime number that « \~^ ^ ^ 

will exactly divide two or more of them, 

until quotients are found which are prime 12 3 

with each other. It is plain, that the divi- 
sors, 2 and 3, are prime factors of 6 ; 2, 3, and the quotient 2, 
of 12; and 2, 3, and the quotient 3, of 18: hence, the prime 
factors are 2, 3, 2, and 3, and their product, 2 x 3 -x 2 x 3 = 36. 
the least common multiple. 

94. Hence, to find the least common multiple 

I. Write the numbers in a line, and divide by any prime 
number that will exactly divide any tivo of them, and write 
down the quotie?its, and the undivided numbers: 

II. Divide as before, untile there is no exact divisor of 
any two of the qaotients : the product of the divisors ar^d 
thyC final quotients, will be the least common multiple. 

£!xA]»fFIiES. 

1. Find the least common multiple of 3, 4, and 8. 

2. Find the least common multiple of 3, 8, and 9. 
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3. Find the least common multiple of 6, 7, 8, and 10. 

4. Find the least common multiple of 21 and 49. 

5. Find the least common multiple of 2, "7, 5, 6, and 8, 

6. Find the least common multiple of 4, 14, 28, and 98. 

7. Find the least common multiple of 13 and 6. 

8. Find the least common multiple of 12, 4, and 7. 

9. Find the least common multiple of 6, 9, 4, 14, and 16. 
10. Find the least common multiple of 13, 12, and 4. 

Greatest Common Divisor. 

95, A CoMMON^ Divisor of two or more numbers, is any 
pumber that will divide each of them without a remainder. 

98. The Greatest Commoit Divisor of two or more 
numbers, is the greatest number that will divide each of 
them without a remainder. 

97. Two numbers are prime to each otifier, when they 
have no common divisor. 



CASE I. 

98. To find the greatest common divisor of two or more 

numbers, when the numbers are small. 

Since an exact divisor is a factor, the greatest common 
divisor of the given numbers, will be their greatest common 
factor : Hence, 

BuiiB. 

Find the prime factors common to all the numbers 
(Art. 87), and their product will be the greatest common 
divisor, 

9i. What is tbo rule for finding the least common multiple? 

95. What is a common divisor of two or more numbers? 

96. What is the greatest common di\isor of two or more numbers ? 

97. When are two numbers prime to each other? 

98. How do you find the greatest common divisor, when the 
Kxumbers are small? 
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XIxAMPIiBS. - 

1. What is the greatest common divisor of 24 and 30 ? 

2. What is the greatest common divisor of 9 and 18 ? 

3. What is the greatest common divisor of 6, 12, and 30 ? 

4. What is the greatest common divisor of 15, 25, and 30 ? 
6. What is the greatest common divisor of 12, 18, and 72 ? 

6. What is the greatest common divisor of 25, 35, and 70 ? 

7. What is the greatest common divisor of 28, 42, and 70 ? 

8. What is the greatest common divisor of 84, 126, and 2105 

CASE II. 

99. To find the greatest common divisor, when the nunv 
bers are large. 

The operation of finding the common divisor, depends on 
the following principles: 

1. Any number which will exactly divide illustration 
the diflFerence of two numbers, and one of 24 — 16 = 8 
them, will exactly divide the other; else, 

we should have a whole number equal to a fraction, which 
is impossible. 

2. Any number that will exactly divide another, will 
divide any multiple of that other; because, the first divi- 
dend is a factor of the multij)le, and any number which 
will divide a factor, will divide the multiple. 

1. What is the greatest common divisor of 25 and 70 ? 

Analysis.— Divide the greater num- operation 

ber, 70, by the less, 26 ; we find a ok x ^a / o 
quotient, 2, and a remainder 20. Then "^^ ko 
divide the divisor 25 by the remainder — 

20 ; the quotient is 1, and the remain- 20 ) 25 ( 1 

der 5. Then divide the divisor 20 by 20 

th^ remainder 5 ; the quotient is 4, and 5 ) 20 ( 4 

the division exact. 20 

Now, the remainder 5, exactly divides — 

Itself and 20 ; hence, by tli.e first prin- 
ciple, it will exactly divide 25. Since 5 divides 25, it will, by 
the second principle, divide 50, a multiple of 25; and since it 
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divides the difference, 20, and one number, 50, it will divide 70 ; 
hence, it is a common divisor of 25 and 70 ; and since there is no 
other common factor, it is the greatest common divisor. 

Hence, to find the greatest common divisor^ 

Divide the greater number by the less, and then diviae 
the divisor by the remainder, and contintce to divide tJie 
last divisor by the remainder^ till nothing remains : the last 
divisor will be the greatest common divisor. 

ExAMPIiRS. 

1. What is the greatest common divisor of 216 and 408? 

2. Find the greatest common divisor of 408 and 740. 

3. Find the greatest common divisor of 315 and 810. 

4. Find the greatest common divisor of 4410 and 6670. 

5. Find the greatest common divisor of 3471 and 1869. 

6. Find the greatest common divisor of 1584 and 2772. 

Note. — If it be required to find the greatest common divisor 
of more than two numbers, first find the greatest common divi- 
sor of two of them, then of that common divisor and one of the 
remaining numbers, and so on for all the numbers: the last 
common divisor will be the greatest common divisor of all the 
numbers. 

7. What is the greatest common divisor of 492, 744, and 
1044? C; 

8. What is the greatest common divisor of 944, 1488c 
and 2088 ? 

9. What ifl the greatest common divisor of 216, 408, and 
740? 

10. What is the greatest common divisor of 945, 1560, 
and 22683? 



99. How do you find the greatest oomznon divisor, when the 
numbers are large? 

4* 
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COMMON FRACTIONS. 

100. ATIkit is' a single thing; as, 1 apple, 1 chair^ 1 
pound of tea; and is denoted by 1. 

K a unit be diyided into two equal parts, each part is 
called, one-half. 

If a unit be divided into three equal parts, each part is 
called, one-third. 

H a unit be divided into four equal parts, each part is 
called, one-fourth. 

If a unit be divided into twelve equal parts, each part is 
called, one-twelfth; and if it be divided into any number 
of equal parts, we have a like expression for each part. 

The parts are thus written: 



^ is read, one-half. 


\ is read, one-seventh. 


■^ . . . one-third. 


-| . . . one-eighth. 


i ' . * one-fourth. 


^ . . . one-tenth. 


^ . . . one-fifth. 


^ . . . one-fifteenth. 


\ . . . one-sixth. 


-^ . . . one-fiftieth. 



101. The TTiOT of a Pbactiok is the single thing that 
is divided into equal parts. 

102. A Fractional Unit is one of the equal parts of 
the unit that is divided. 

Note. — In every fraction, let the pupil distinguish carefdlly 
between the unit of the fraction and the fractional unit. The 
first is the whole thing from which the fractions are derived; 
the second, one of the equal parts into which that thing is divided. 

100. What is a unit? By what is it denoted? What is one- 
half? One-third? One-fourth? One-twelfth? 

101. What is the unit of a fraction ? 

102. What is a fractional unit? What is the difference between 
the unit of a fraction and a fractional unit? 
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103. Every whole number, except 1, has a fractional 
unit corresponding to it: thus, the numbers 

2, 3, 4, 5, 6, 7, 8, 9, 10, &c., 

have, corresponding to them, the fractional units 

h h h h h h h h i^(r> &c. 

If we suppose a class of boys each to have an apple, and 
that the apple of each be divided into equal parts corre- 
sponding to his class number, the first boy will have the 
whole apple, or the unit of the fraction ; the second boy will 
have the whole apple in the two fractional units, one-half; 
the third, in the three fractional units, one-third ; the fourth, 
in the four fractional units, one-fourth 5 and each boy of a; 
higher number, will have the whole apple in as many frac- 
tional units as are denoted by his number in the class. 

The fractional units of the fourth boy may be derived from 
those of the second, by dividing each half by 2, giving 4 
fourths ; the units of the 6th boy may be derived from those 
of the 2d, by dividing each by 3, or from those of the 3d, 
by dividing each by 2 ; and similarly for any of the higher 
numbers which are multiples of the lower. 

104. An Integer, or Whole Number, is the unit 1, 
or a collection of such units. 

105. A Fraction is a fractional unit, or a collection 
of fractional units. 

103. What is the fractional unit corresponding to S? To 4? To 
6 ? To 12 ? To 65 ? If eadi of a class of boys has an apple divided 
into parts corresponding to his number, what will be the fractional 
unit of the 4th boy ? How many fractional units will he have ? How 
may they be derived from those of the second boy ? What will be 
the fractional unit of the 12th boy ? ,From those of what other boys 
may they be derived ? How from the 2d ? How from the 3d ? How 
from the 4th ? How from the 6th ? 

104. What is an integer, or whole number? 

105. What is a fraction? 
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106. Any collection of fractional units, is thus written: 



i 


which 


is read, 


2 halves 


= i x2. 


i 


u 


u 


2 thirds 


= i x2. 


i 


« 


u 


3 fourths 


= i X 3, 


i 


u 


a 


4 fifths 


= i X 4. 


J 


a 


a 


5 eighths 


= i x5. 


A 


u 


(C 


7 elevenths 


= 1^x7. 


« 


a 


u 


12 fifteenths 


= iV X 12. 


&a. 




&C., 


&c.. 


&c. 



Hence, we see that every fraction may be divided into 
two factors; one of which is the fractional unit, and the 
other, the number denoting how many times the fractional 
unit is take7i. 

107. The Denominatob is the number vmtten below 
the line, and shows into how many equal parts the unit 
of the fraction is divided. 

108. The Numerator is the number written above the 
line, and shows how many fractional units are taken. 

109. The Terms of a fraction are the numerator and 
denominator, taken together; hence, every fraction has 
two terms. 

110. The Value of a fraction is the quotient of the 
numerator divided by the denominator. 

111. The Analysis of a fraction is the naming of its 
unit, its fractional unit, and the number of fractional units 
taken : Thus, in the fraction f , the unit of the fraction is 
1; the fractional unit, J; and the number of fractional 
units taken is 3. 

■ " ~~~ ~ « 

106. Explain the manner of writing fractional units. Into how 
many factors may every fraction be divided? What are they? 

107. What is the denominator ? What does it show ? 

108. What is the numerator? What does it show? 

109. What are the terms of a fraction? How many tenns has 
every fraction? 

110. What is the value of a fraction? 

111. What is the analysis of a fraction? 
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112. A whole number may be expressed fractionally, by 
writing 1 under it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 

5 . . . . 4 • • • ^ ^^®s. 

6 .... f ... 6 ones. ^ 
8 • . . . f . . , . 8 ones. 

113. Properties of Fractions. 

1. All the parts of the unit 1, however divided, make up 
the unit itself. When all the parts are taken, the nume- 
rator is equal to the denominator; hence, when the nu- 
merator is equal to the denominator, the value of the frac- 
tion is 1. 

2. If the numerator is less than the number of parts, the 
value of the fraction is less than 1. 

3. If the numerator is greater than the number of parts, 
some of the fractional units must have come from a second 
unit ; and hence, the value of the fraction will be greater 
than 1. 

EXAMPUSS IN IVRimffG AND RBADINO FRACTIONS. 

1. Analyze the following fractions: 

2. Write 12 of the 17 equal parts of 1. 

3. If the unit of the fraction is 1, and the fractional unit 
one-twentieth, express 6 fractional units; express, also, 12 
and 18. 

4. If the fractional unit is one 36th, express 32 fractional 
units ; also, 35, 38, 64, 6, 8. 

5. If the fractional unit is one-fortieth, express 9 frac- 
tional units; also, 16, 25, 69, 75. 

6. Write forty-nine, one hundred and fifteenths. 

7. Write three hundred and sixty-one, forty-sevenths. 

112. How may a whole number be expressed fractionally? 

113. When is a fraction equal to 1? When less than It When 
greater than 1? 



\ 
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8. Write seven thousand six hundred and fifteen, nine 
hundred and fifteenths. 

9. Write six thousand four hundred, elevenths. 

10. Write six thousand two hundred and forty-two, three 
bundred and fifty-thirds. 

Analyze each of the above fractions, when written. 

114. There are six kinds of fractions: 

1. A Peoper Fbactiok is one whose numerator is less 
^han the denominator. 

The following are proper fractions: 

h h h h T? h tVj if ■«• 

2. An Improper Fractioi^ is one whose numerator is 
equal to, or exceeds the denominator. 

The following are improper fractions: 

h h h i, h h ¥, ¥, ¥• 

NoTB^ — Such a fraction is called improper^ because its value 
equals or exceeds 1. 

i). A Simple Fraction is one whose numerator and de- 
nominator are both whole numbers. 
The following are simple fractions : 

h h h h h h h i- 

Note. — A simple fraction may be either proper or improper. 

4. A Compound Fraction is a fraction of a fraction, or 
several fractions connected by the word o/, or x . 

The following are compound fractions: 

i of i, i of i of i, i X 3, I X i X 4. 

5. A Mixed Number is a number expressed by an inte- 
ger and a fraction. 

The following are mixed numbers: 

3i, H, 6|, 5|, 6i 3+. 

114 How many kinds of fractions are there? Name them. 
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6. A Complex Fraction is one whose numerator or de- 
nominator is fractional; or, in which both are fractionaL 
The following are complex fractions: 

1 A i ^ 

FUNDAMBKTAL PROPOSITIONS* ^ 

115. Let it be required to multiply f by 3. 

Analysis. — In f there are 5 fractioDal operation. 

units, each of which is |, and these are 6 ^ 3 __ g x s _« 11^ 
to be taken 3 times. But 5 things taken * 

3 times, gives 15 things of the same kind; that is, 15 sixths; 
that is, a number three times as great as 5 sixths ; hence, 

Proposition I. — If the numerator of a fraction be multi' 
plied by any number^ the value of the fraction will be in* 
creased as many times as there are units in the multiplier. 



Multiply ^ by 14. 
Multiply i by 20. 
Multiply J^ by 25. 

118. Let it be required to multiply ^ by 3. 

Analysis.— In f there are 4 fractional operation. 

units, each of which is |. If we divide 4x3= 4 __. 4 
the denominator by 3, we change the * •"*"* ^* 

fractional unit from ^ to i, which is 3 times as great as ^. . If 
we take this fractional unit, 4 times, as before, the result, |, is 8 
times as great as ^ : therefore, we have 

Proposition II. — If the denominator of a fraction be 
divided by any number, the value of the fyaction will be 
increased as many times as there are units in the divisor. 

115. What ifl Proposition I.?— 116. What is PropoBition II.? 





'ExAMPl^S. 


1. 

2. 
3. 


Multiply 1 by 8. 
Multiply I by 5. 
Multiply if by 9. 


4 
5. 
6. 
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Hence, to multiply a fraction, divide its denominator. 

EXAMPLBS. 



4 Multiply Hhj 2r4^ 6. 

5. Multiply H by 2^ 6, 7- 

6. Multiply m by 5, 10. 



1. Multiply } by 2, by 4. 

2. Multiply a by 2, 4, 8. 

3. Multiply A by 2, 4, 6. 

1'17. Let it be required to divide -^ by 3. 

Akalysis. — In -f^ there are 9 frao- operation. 

tional units, each of which is ^, and jl _:_ 3 == ^"^"^ = JL. 
these are to be divided by 8. But 9 * * "* 

things, divided by 3, give 3 things of the mme hind for a quo- 
tient; hence, the quotient is 3 elevenths, a number one-third as 
great as ^ : hence, we have 

Proposition III. — If the numerator of a fraction le 
divided by any numtery the value of the fraction wiU he 
diminished as many times as there are units in the divisor. 

ExAMPIiBS. 



4. Divide |^ by 8, 16, 10. 

5. Divide ^ by 2, 4, 8. 

6. Divide ^ by 3, 21, 7. 



1. Divide ^ by 2, by 7- 

2. Divide ^f- ^J ^6. 

3. Divide f^ by 25, by 8. 

118. Let it be required to divide -ft- by 3. 

Akalysis. — In ^ there are 9 frac- operation. 

tional units, each of which is ^S-. A -2- 3 = -^ = JL. 

Now, if we multiply the denominator ' 11x3 

by 3, it becomes 33, and the fractional unit becomes ^, which i& 
only i of 1^-, because 83 is 8 times as gieataslU If we take this 
(fractional unit 9 times, the result, |^, is exactly i of -^ : hence, 
we have 

Propositiok IV. — If the denominator of a fractiwn he 
multiplied hy any numher, the value of the fraction vnll he 
diminished as rimny timss as there are units in the muU 
tiplier. 

117. What is Proposition III. ?— 118. What is Proposition IV- f 
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Hence, to divide a fraction^ multiply the denominator. 

EXAMPI^BS. 

1. Divide i by 2. 3. Divide H l>y 8. 

2. Divide i by 7. 4. Divide ^ by l-J. 

j 119. Let it be required to multiply both tenns of tii9 
•fraction | by 4 

. Analysis. — ^In f the fractional unit is |, and it 

is taken 3 times. By multiplying the denominator operation. 

by 4, the fractional unit becomes ^, the value of |^=tt- 

which is J times as great as ^. By multiplying 

the numerator by 4, we increase the number of fractional units 

taken, 4 times ; that is, we increase the number just as many times 

as we decrease the Doltte; hence, the value of the fraction is not 

changed; therefore, we have 

Propositiois^ v. — If both terms of -a fraction ie multiplied 
by the sums number, the value of the fraction will not be 
changed. 

ExAMPIiBS. 

1. Multiply the numerator and denominator of 4- by 7: 
this gives, «-^ = ||. 

2. Multiply the numerator and denominator of ^ by 3, 
by 4, by 5, by 6, by 9. 

3. Multiply each term of || by 2, by 3, by 4, by 5, by 6. 

120. Let it be required to divide the numerator and 
denominator of -j^ by 3. 

Analysis. — ^In -A- the iractional unit is -X. and 

OI*BrRATION 

is taken 6 times. By dividing the denominator 

by 3, the fractional unit beecomes ^, the value of xb + s ^^ i' 

/which IS 3 times as great as ^. By dividing the 

numerator by 3, we diminish the number of fractional units 

taken, 3 times; that is, we diminish the number just as many 

times as we increase the value; hence, the value of the fraction 

is not clianged : therefore, we have 

119. What is Proposition V t 
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Proposition VI. — If both terms of a fraction be divided 
by the same number^ the value of the fraction will not be 
changed. 

EXAHPI^S. 

1. Divide both terms of the fraction A by 2 : this gives 

2. Divide both tenns by 8 : this gives ^^-| = i- 

3. Divide both terms of the fraction ^^ by 2, by 4, by' 
8, by 16. 

4. Divide both terms of the fraction ^ by 2, by 3, by 
4, by 5, by 6, by 10, by 12. 

Bbdvction of Fractions. 

121, Eeductioi^ of Fractions is the operation of 
changing the fractional unit, without altering the value of 
the fraction. 

122. The Lowest Terms of a fraction, are those terms 
which are prime to each other. 

CASE I. 

123* To reduce a whole number to a fraction having a 
given denominator. 

1. Eeduce 6 to a fraction whose denominator shall be 4. 

Akalysis. — This question requires us to re- 
duce 6, to fourths. In 1 unit, there are 4 opERiLTiON. 

fourths ; in 6 units, there are 6 times 4 fourths, R y 4 24 

or 24 fourths : therefore, 6 = ^ . Hence, the "~ 24 

following "•. 

Multiply the tvhole number and denominator together, and 
write the product over the required denominator. 

120. What is Proposition VI. ? 

121. What is Reduction of Fractions? 

122. What are the lowest terms of a fraction t 

123. Wh^t is Case I. ? What is the rule 9 
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EXAMPLBS. 



1* Eednce 12 to a fraction whose denominator shall be 9. 
2. Eeduce 46 to a fraction whose denominator shall be 15. 



3. Change 26 to 7ths. 

4. Change 178 to 40ths. 

5. Eeduce 240 to 114ths. 



6. Change 54 to quarters. 

7. Change 96 to quarters. 

8. Change 426 to 16ths. 



CASE II. 

124.. To reduce a mixed number to its equivalent improper 
Craction. 

1. Reduce 4f to its equivalent improper fraction. 

Analysis. — Since in any number 

there are 5 times as many fifths as operation. 

units'*!, in 4 there will be 5 times 4 x 5 = 20 fifths. 

4 fifths, or 20 fifths, to which add j^^^ ... 4 fifths 

4 fifths, and we have 24 fifths. . ' ^a ' 7:7 «i»li. ^ 

Hence, the following g^^es . ^ = 24 fifths. 

Multiply the tvhole number by the denominator of the 
fraction : to the product add the numerator, and place the 
mm over the given denominator. 

Examples. 

1. Eeduce 47| to its equivalent fraction. 

2. In 17| yards, how many eighths of a yard? 

3. In 42^ rods, how many twentieths of a rod? 

4. Eeduce 625^ to an improper fraction. 

5. How many 112ths in 205^? 

6. In 84^- days, how many twenty-fourths of a day? 

7. In 15f^ years, how many 365ths of a year ? 

8. Eeduce 916|48^ ^o an improper fraction. 

9. Eeduce 25^^ and 156|^ to their equivalent fractions. 

124. What is Case II. ? How do you reduce a mixed number to 
its equivalent improper fraction? 
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CASE III. 

126. To reduce an improper fraction to its equivalent whole 
or mixed nmnber. 

1. In V-> ^ow many entire units ? 

Ajtalybib. — Since there are 8 eighths in the unit operation. 

1, in J^ there are as many units, as 8 is contained 8 ) 59 

times in 59, which is 7j- times. Hence, the fol- wi 
lowing 

Divide the numerator by the denominator, and the quo- 
tient will be the whole or mixed number. 



ExAMPIiKS. m» 

1. Bednce ^ and ^ to their equivalent whole or mixed 
numbers. 

OPERATION. OPERATION. 

4)84 9 )67 

21 7i 

2. Bednce -^ to a whole or mixed number. 

3. In ^f- yards of cloth, how many yards ? 

4. In -V" bushels, how many bushels? 

5. If I give \ of an apple to each one of 15 children, 
how many apples do I give ? 

6. Eeduce ffi, ^ft^, ^ftf^^, ^fty^, to their whole or 
mixed numbers. 

7. If I distribute 878 quarter-apples among a number of 
boys, how many whole apples do I use ? 

8. Reduce ^ff^y ^^, 'bSVAV^ ^ ^^^ ^^^^^ ^^ mixed 
numbers. 

9. Eeduce wy^yji^^ ^VoV^ "Ulil"> ^ ^^eir whole 
or mixed numbers. 

125. What is Case ni.T What ia the mlof 
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CASE IV. 
126. To reduce a fraction to its lowest terms. 



1st OPBEATIOrr 

5 ) Wr = M- 



2d operation. 



1. Eeduce -^ to its lowest terms. 

Analysis. — By inspection, it is seen that 5 
is a common factor of the numerator and de- 
nominator. Dividing by it, we have ^. We 
then see that 7 is a common factor of 14 and 
85 : dividing by it, we have f ; and 2 and 5 
are prime to each other: hence, 2 and 5 are 
the htoest terms. 

The greatest common divisor of 70 and 175 
is 35 (Art. 96) ; if we divide both terms of 
the fraction by it, we obtain |. The value of 
the fraction is not changed in either operation, since the numer- 
ator and denominator are both divided by the same number 
(Art. 120) : Hence, the following 

Divide the numerator and denominator by each of their 
common prime factors, in succession: 

Or, Divide the numerator and denominator ty their 
greatest common divisor. 

Eeduce the following fractions to their lowest terms: 



. 1. Eeduce \\. 

2. Eeduce ^. 

3. Eeduce ff . 

4. Eeduce t^. 

5. Eeduce If. 

6. Eeduce ||^. 

7. Eeduce -H^. 

8. Eeduce -j^. 



9. Eeduce \J^. 

10. Eeduce J^. 

11. Eeduce rt^. 

12. Eeduce }J*. 

13. Eeduce fj^- 

14. Eeduce ^4%- 

15. Eeduce |f . 

16. Eeduce J^. 



126. What is Case IV.? How do you reduce a fraction to its 
lowest terms? Is the value of the fraction altered? Why not? 



\J 
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CASE V. 
127* To reduce a compound fraction to a simple one. 

1. What is the value of J of 4 ? 

AifTALYBiB. — Three-fourtbs of ^, is 3 times 1 
fourth of ^^ ; 1 fourth of f is ^ (Art. 118) ; 3 ^^^^^^^' 

fourths of ^, is 3 times ^, or J4 • therefore, -^^ = M* 

I of f = il- Hence, 

Multiply the numerators together for a new numerator, 
and the denominators together for a new -denominator. 

Note. — ^If there are mixed numbers, reduce them to their 
equiyalent improper fractions. 

ExAMPLBS. 

Eeduce the following fractions to simple ones: 



1. Eeduce ^ of ^ of f 

2. Reduce | of f of f 

3. Eeduce | of | of ^. 



4. Eeduce 2^ of 6i of 7. 

5. Eeduce 5 of ^^ of 4^ of 6. 

6. Eeduce 6^ of 7i of 6|4. 



Mbthod bt Casc^ianq. 

128. Since the numerators are factors of a dividend, and 
the denominators factors of a divisor, the common factors 
may be canceled. When they are all canceled, the compound 
fraction will be reduced to a simple fraction in its lowest 
terms. 

ExAMPIiES. 

1. Eeduce f of -J of ^ to a simple fraction. 

OPERATION. 

2 

. ^ « 2 



127. What is Case V. ? How do you reduce a compound fraction 
to a simple one? 

128. How are compound fractions reduced by cancellation Y 
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2. Beduce | of | of f to a simple fraction. 
Eeduce the following: 



3. f of I of Hf T^^ of ^. 

4. ^ of 3^^ of ^ of f 

5. 3| of i of -^ of 49. 



6. ^ of 6i of f|. 

7. 1 of 14 of 1 of 2+. 

8- « of VW of « of A. 



CASE VI. 

129. To reduce fractions having different denominators to 
equivalent fractions having a common denominator. 

Fractions have a common denominator^ when their de- 
nominators are alike. 

1. Eeduce ^, J, and ^, to a common denominator. 

Analysis. — ^The numerator and operation. 

denominator of each fraction ^ « k ik i + 

must be multiplied by the same l^ . r." 1 ''''°'* 

number, else the value will be 7x5ix5 = 70 2d num. 
changed. Take the product of 4x2x3 = 24 3d num. 
the 'denominators as the commpn 2 x 3 X 5 = 30 com. den. 
denominator. Since any one of 

these denominators, multiplied by the product of the other two, 
vnll give this common denominator, each numerator must be mul- 
tiplied by the same product. Multiplying the terms of J by 3 
and 5, the denominators of the other fractions, we have ^; 
multiplying the terms of J by 2 and 5, the denominators of 
the other fractions, we have ^; and multiplying the terms of 
^ by 2 and 3, the denominators of the other fractions, we have 
{f: Hence, the 

Multiply the numerator of each fraction ly all the deyiomi- 
nators except its own, for the netv numerators, and all the 
denominators together for a common denominator. 

129. What 13 Case VI.? What is a common denominator? How 
do you reduce fractions of different denominators to fractions having 
a common denominator? When the numbers are small, how may 
the work be performed? 
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NoTEs.~l. Before mnltiplying, redace aU fractions to simple 
fraotioiis. 

2. When the numbers are small, the work may be performed 
mentally : Thus : 

¥> t> fy = TT> 4T> W- 
EXAMPUSS. 

Bednoe the following fractions to common denominators : 



1. Eeduce |, f, and |. 

2. Kednce f, ^, and |. 
^. Eeduce ^, |, and |. 

4. Eeduce 2^, and i of +. 

5. Eeduce 5^, f of -J^, and 4. 



6. Eeduce 3| of |, and f 

7. Eeduce |, J,^, and 37. 

8. Eeduce 4, |^, and A^. 

9. Eeduce 7i, fj, and 6^. 
10. Eeduce ^, 8^, and 2J. 



Note. — We may often shorten the work by multiplying the 
numerator and denominator of each fraction by such a number 
as will make the denominators the same in ail. 

11. Seduce i and i^ to a common denominator. ^ 

OPERATION. 

Analysis. — ^Multiply both terms of the first bjr i = f 

8, and both terms of the second by 2. -t =: * 



12. Eeduce ^ and J. 

13. Eeduce ^, -^, and J. 
14 Eeduce ^, ^, and -f^. 



15. Eeduce |, 3|, and f. 

16. Eeduce 6^, 9^, and 5. 

17. Eeduce 7|, |, i, and ^. 



CASE VII. 

180. To reduce fractions to their least common denomi-* 
nator. 

The Least Common Denominator is the number which 
contains all the prime factors of the denominators, and 
none others. 

130. What is the least common denominator of several fractions? 
How do you reduce fractions to their least common denominator? 
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1. Reduce ^, |, and f , to their least common denominator. 

Ahalybib. — The least common denominator will be the least 
common multiple of all the denominators. . Therefore, find the 
least common multiple of the denominators. In this case, it is 12. 
Then multiply both terms of each fraction by it, and cancel 
common factors. This is easiest done by dividing the least 
common multiple, 12, by each denominator — then, multiplying 
the quotient by the numerator, and writing each product over 
the common denominator. 

OPERATION. 

3 ) 3 , 6 . 4 ( 12 -=- 3) X 1 = 4, 1st numerator. 
2)1.2.4 (12^6)x5 = 10, 2d 
~YTT72 (12-1-4) x3= 9,3d " 

3 X 2 X 2 = 12 ; least com. denom. ; hence, the fractions are, 
^, {i, and -j^. 

I. Find the least common multiple of the denominators 
(Art. 94), which will be the least common denominator of 
the fractions: 

II, Divide the least common denominator by the denom- 
inator of each fraction^ separately ; multiply the numerator 
by the corresponding quotient^ and place each product over 
the least common denominator. 

Note. — Before beginning the operation, reduce eyery fraction 
to a simple fraction, and to its lowest terms. 

ExAMPIiBS. 

Reduce the following fractions to their least common 
denominator : 



1. Eeduce |, |, ■^. 

2. Eeduce 14f, 6|, 5f 

3. Eeduce ^, ^, f 

4. Eeduce -^^ -i^, |. 

5. Eeduce H» 3^, 4. 



L 

6. Eeduce 3^, 4^, S^^, 

7. Eeduce i, |, |, and |. 

8. Eeduce 2^ of 1,31 of 2. 

9. Eeduce |, |^, |, and -^, 
10. Eeduce i, f, i, f, H- 
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ADDITION OF FRACTIONS. 

131. Additioi^ OF Fractions is the operation of find- 
"ing the sum of two or more fractions. 

1. What is the sum of i, |, and f ? 

Analysis. — The fractional unit is the 
' same in each fraction, viz. : J ; the numer- operation. 

ator of each fraction shows how many 1 + 3 + 5 = 9. 

such units are taken : hence, the sum of 
the numerators^ written over the commxm Ans. |- =: 4^. 

denominator^ expresses the sum of the fra4>- 
tions, 

2. What is the sum of ^ and | ? 

Analysis. — In the first, the fractional operation. 

unit is J, in the second it is ^. These units, i = i 

not being of the same kind, cannot be ex- 4 = 4. 

pressed in the same collection. But the 

J = I, and I =^, in each of which the |- + |^ = | = 3 J., 
unit is \ : hence, their sum is | = H. 

Note. — Only units of the same Mnd, whether fractional or in- 
tegral^ can he eaepressed in the same collection. 

From the above analysis, we have the following 

I. Whe7i the fractions have the same denominatOTy add 
the numerators, and place their sum over the common de- 
nominator : 

II. When they have not the same denominator, reduce 
them to their Jeast cotnmon denominator, and then add as 
iefore, 

131. What is Addition of Fractions? When the fractional unit 
is the same, what is the sum of the fractions? What units may 
be expressed in the same collection? What is the rule for tho 
addition of fractions? 



ADDITION. 
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!ExA]»IPIiES. 



1. Add i, I, f , and |. 

2. Add \, 4, and f 

3. Add I, J, i, Y, aad V. 

4. Add 3^, -^, 3^, and ^. 
6. Add ^, 3^, and -^. 

6. Add i, I, I, and ^V- 

7. Add 1,1, I, and 3^. 

15. What is the snm of 19i^, 6|, and 4^ ? 



8. Add I, -f, i, and ^^V- 

9. Add 9, 1, -^, I, and f 

10. Addi,4, f i, andf 

11. Add 3^, I, 3^, and |. 

12. Add i^, I, and |. 

13. Add 3^^, i I, and f 

14. Add^,|, i,,and^. 



OPERATION. 

Whole numbers. FriuStims, 

19 + 6 + 4 = 29; + + f + * = i*| = It^t 5 

sum = 29 + IVW = 3(W^. 

132. Note. — When there are mixed numbers, add the whole 
numbers and fraetiona separately, and tlten add their sums. 



16. Add 3i, 7^, 12|, 1|. 

17. Add 16, 9f, 25f, li. 

18. Add i of 1, 4 of 9,14^. 

19. Add 2^, 6i, and 12i|. 



20. Add 900t^, 450f , 75fJ. 

21. Add i of tV of li to i of f 

22. Add 17| to | of 7f 

23. Add i, 7i, 8f . 



24. What is the sum o.f f of 12| of 7f, and f of 25? 

25. What is the sum of ^ of 9|, and ^ of 328|? 



OPEKATION. 



133. 1. What is the sum of ^ and |? 

Note. — If each' of two fractions 
has 1 for a numerator, the sum of 
the fractions will be equal to the 
sum of their denominators divided 
by their product. 

2. What is the sum of ^ and ^ ? Of | and 3^^ ? 

3. What is the sum of | and 3!^? Of 3V and j\? 
tV and i ? 

4. What is the sum of i and 3^5^? Of ^ and i? 
i and ■^? 



Of 



Of 
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SUBTRACTION. 

134. SuBTEAcnoiyr of Fractions is the operation of 
finding the diflTerence between two fractions. 

1. What is the difference between f and | ? 
Analysis. — In this example, the fractional 

•X • i XI.* fir V. -i. • XT, • OPERATION. 

nnit IS ^: there are 5 such units m the min- 
uend and 3 in the subtrahend : their differ- f — ■! = I = i- 
ence is 2 eighths ; therefore, 3 is written oyer Ans* J. 

the common denominator 8. 



2. Prom Y take ^f-. 

3. From | take f. 



4. From m take sVV- 

5. From fff take i^. 



6. What is the difference between f and ^? 

Analysis.— Reduce both to the same operation. 

fractional unit, ^ ; then, there are 10 ^ =■ if* 

such units in the minuend and 4 in the -^ = ^. 

subtrahend: hence, the difference is 6 ^ — -^ z=z ^^ z^ ^, 
twelfths. jins. i. 

From the above analyses, we have the following 

I. When the fractions have the same denominator, sub- 
tract the less numerator from the greater, and place the 
difference over the common denominator: 

II. When they have not the same denominator, reduce 
them to their least common denominator, and then sub- 
tract as before. 

132. When there are mixed numbers, how do you add ? 

133. When two fractions have 1 for a numerator, what is their 
sum equal to? 

134. What is Subtraction of Fractions? What Is the rule? 



1. From 4 take J. 

2. Erom -f take |. 

3. Prom ^ take ^ 
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ExAMPIiES. 

4. From 1 take ^. 

5. From i of 12, take ff of f 

6. From f of 1^ of 7, take | of |. 

' 7. From J of f of i, take A of f of 1. 

8. From | of f of 6-^, take | of | of f 

9. From A of fl of i, take ^^ of f 

10. What is the diflference between 4| and 24-? 

OPERATION. 

4i = i^ = W Or i ^ = ^ 

^ = ¥=H ' t2+ = 2A 

fl = 2-^ Ans. 2^ Ans. 

135. Therefore: When there are mixed numbers, change 
both to improper fractions, and subtract as in Art 134: 
Or, subtract the integral and fractional numbers separately. 

" 11. From 84^35 take 16^. | 12» From 246| take 164|. 
13. From 7f take 4^: f = ^ and ^ = ^. 

Note. — Since we cannot take ^ from t^, we operation. 

borrow 1, or f^^, from the minuend, which, added »^2 _. y e 

to A = H; then, A from ff leaves f*. We 4T _, 4? 
must now carry 1 to the next figure of the sub- ^ 

trahend, and proceed as in subtraction of simple Ans, 2f^. 
numbers. 



'16. From 36| take 27^^. 
17. From 400^ take 327|-. 



X14. From 16| take 5|;. 
/15. From 2^ take 19f 

18. From the fraction \, take the fraction ^. 

Note. — When the numerators are operation. 

1, the difference of the two frac- 1 1;::3JUL 8 -- 3 

tions is equal to the difference of ii-s 

the denominators divided by their T tt ^= 11 x a ^^ "^^ 

product. 

19. What is the difference between \ and I? Between \ 
and^iy? ^and^? ^and^j^? A^nd^V? i^aniTb? 
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MULTIPLICATION. 

136. Multiplication of Fractions is the operation 
of taking one number as many times as there are units in 
another, when one or both of the numbers are fractional 

CASE I. 

137. To multiply a fraction by a whole number. 

1. If one yard of cloth cost | of a dollar, what will 4 
yards cost? 

Analysis.— Four yards will cbst 

J, ., ', J- «• OPERATION. 

4 times as much as one yard. Smoe 

1 yard costs 5 eighths of a dollar, 4 "1x4:== ~~§~ = -^ = ^i» 

yards will cost 4 times 5 eighths of 

a dollar, which is 20 eighths : therefore, if one yard cost | of a 

dollar, 4 yards will cost ^ = 2J dollars. 

2d. If weHivide the denominator by 4, opebation. 

the fraction will be multiplied by 4 (Prop. 
II.) : performing the operation, we obtain 
f, which = 2J: Hence, 



rX4 = g^ = f 



To multiply a fraction by a whole number, 

Multiply the numerator, or divide the denomiiiator ly the 
whole numier. 



ExAMPIiBS. 



1. Multiply ^ by 12. 
3. Multiply a by 7. 
3. Multiply J^- by 9. 



4 Multiply J^i by 5. 

5. Multiply Iff by 49. 

6. Multiply ffl by 26. 



135. When there are mixed numbers, how do you subtract ? Ex- 
plain the case when the fractional part of the subtrahend is the 
greater. 

136. What is the Multiplication of Fractions? 

137. What is Case I. ? What is the rule ? 
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7. K 1 dollar will buy | of a cord of wood, how much 
will 15 dollars buy? 

8. At I of a dollar a pound, what will 12 pounds of tea 
cost? 

9. If a horse eats f of a bushel of oats in a day, how 
much will 18 horses eat? 

10. What will 64 pounds of cheese cost, at |^ of a dollar* 
a pound ? 

11. At 2| cents a pound, what wUl 8 pounds of chalk 
cost? 

Note. — When the multiplicand is a mixed number, multiply 
the fraction and integer separately, and add the results; or, re- 
duce the mixed number to an improper fraction, and multiply. 

12. If a man r&ceives 3^(r dollars a day, how much will 
he receive in 15 days? 

13. K a family consumes 5^ barrels of flour in 1 year, 
how much would they consume in 9 years? 

CASE II. 
138. To multiply a whole number by a fraction. 
1. At 15 dollars- a ton, what will ^ of a ton of hay cost? 
Analysis. — 1st. Four-fifths of a ton will cost 
4 times as much as 1 fifth of a ton; if 1 ton ^^^'^^:^ 
cost 15 dollars, 1 fifth will cost | of 15 dol- Y" X ^ — l'^- 
lars, or 3 dollars, and 4 will cost 4 times 3 

1 11 I.- 1, lo 1 iT OPERATION. 

dollars^ which are 13 dollars. o 

Or, 2d. 4 fifths of a ton will cost 1 fifth gf ^0 x 4 

4 times the cost of 1 ton; 4 times 15 is 60, ^ — =^ 1^- 

and 1 fifth of 60 is 12 : Hence, 

RuiiE. 

. Divide the whole number hy the denominator of the 
fraction^ and muUiiyly the quotient hy the numerator: 

Or, Multiply the whole numler ly the numerator of the 
fraction, and divide the product ly the denominator. 
Note.— Cancel, when possible. 



\ 



f 
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X ^Examples. 

1. Multiply 24 by f 1 3. Multiply 105 by f 

2. Multiply 42 by H- | 4- Multiply 64 by i^. 

5. What is the cost of f of a yard of cloth, at 8 dollars 
a yard ? 

6. If an acre of land is valued at 75 dollars, what is ^ 
of it worth ? 

7. K a house is worth 320 dollars, what is -^ of it 
worth? 

8. If a man travels 46 miles a day, how far does he 
travel in ^ of a day ? 

9. At 18 dollars a ton, what is the cost of ^ of a ton 
of hay? 

10. If a man earn 480 doUars in a year, how much does 
he earn in ^ of a year ? 

CASE III. 
139. To multiply one fraction by another. 
1. K a bushel of com costs J of a dollar, what will f 
of a bushel cost ? 

OPERATION. 

Analysis. — 5 sixths of a bushel will < w 5 __ i s _, b . 
cost I times as much as 1 bushel, or 5 n 

times 1 sixth as much: i of } is ^ ^ „' 

(Art. 127), and 5 times A, is « = *: ^ ^ | = 4. 

Hence, 4 

2 

Multiply the numerators together for a new numerator, 
and the denominators together for a 7iew denominator. 

Notes.— 1. When the multiplier is less than 1, we do not take 
the whole of the multiplicand, but only such a part of it as the 
multiplier is of 1. 

3. When the multiplier is a proper fraction, multiplication does 

188. What is Case 11. ? Wliat is the rule ? 

189. What is Case III.? What is the rule? 
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not imply increase, as in the multiplication of whole numbers. 
The product is the same part of the multiplicand which the 
multiplier is of 1. 

3. If the multiplicand or multiplier, or both, be whole or mixed, 
the whole number may be reduced to a fractional form, and the 
mixed numbers reduced to improper fractions; and then the last 
rule will apply to all examples. 

EXAMPLBS. • 

. 1. Multiply i by f I 2. Multiply ^ by H- 

3. Find the product of |, |, and -^. 

4. Find the product of -f, rf^, and H. 

5. If silk is worth ^ of a dollar a yard, what is f of a 
\yard worth ? 

^ 6. If I own ^ of a farm, and sell | of my share, what 
part of the whole farm do I sell ? 

7. At 1^ of a dollar a pound, what will ^^^ of a pound of 
tea cost ? 

8. If a knife costs | of a dollar, and a slate ^ as much, 
what does the slate cost ? 

OPERATION. 

9. Multiply 5i by i of f. 5i = ^; i of f =i A- 

7 ^ 
Note. — Before multiplying, ^1 ^ — •! 

reduce both fractions to the ^ ^ ^ "* 

form of simple fractions. x$ 

9 

GbITBRAI^ ExAMPIiBS. 



'1. Mult. J of I of I, by ^. 

2. Mult. ^ by f of li. 

3. Mult, i of 3, by ^ of 15^. 



4. Mult. 5 of f of I, by ^. 

5. Mult. 14 of I of 9, by 6f 

6. Mult. 4 of 6 of I, by f of 4. 



139. How do you multiply one fraction by another? When the 
multiplier is less than 1, what part of the multiplicand is taken? 
If the fraction is proper, does multiplication imply increase ? What 
part is the product of the multiplicand? 

6^ 



J 
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140. Whe# the multiplicand is a whole, and the multiplier 
a mixed number. 

7. What is the product of 48 by 8|? 

OPERATION. 

Note. — First multiply 48 by |, -which gives 48 X ^ = 8 
8 ; then by 8, which gives 384, and the sum 48 x 8 = 384 
392 is the product; Hence, "^^ 

Multiply first by ths fraction^ and then by the whole 
number, and add the products. 



8. Multiply 67 by ^. 

9. Multiply 9 by 12f. 



10. Multiply 108 by 12f 

11. Multiply 5-f by 3f 



12. Whaib is the product of 6|, ^, and J of 12 ? 

13. What will 24 yards of cloth cost, at 3f dollars a yard ? 

14. What will 6-| bushels of wheat cost, at 3f dollars a 
bushel ? 

15. A horse eats -5^- of ^ of 12 tons of hay in three 
months : how much does he consume ? 

16. If f of ^ of a dollar buy a bushel of com, what will 
tV of -3^ of a bushel cost? 

17. What is the cost of 5f gallons of molasses, at 96^ 
cents a gallon ? 

18. What will ^^ dozen candles cost, at -^ of a dollar 
per dozen? 

19. What must be paid for 175 barrels of flour, at 7f 
dollars a barrel ? 

20. If I of -f of 2 yards of cloth can be bought for one 
dollar, how much can be bought for f of 13^ dollars ? 

21. What is the cost of 15f cords of wood, at 34 dollars 
a cord? 



140. How may yon multiply, when the multiplicand is a whole, 
and the multiplier a mixed number? 
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DIVISION. 

141. Drvisioif OF Fractions is the operation of finding 
how many times one number is contained in another, when 
one or both, are fractional. 

1. What is the quotient of 5 di^ded by -J-? 

Analysis. — One-sixth is contained in 
1, 6 times, because there are 6 sixths opbbation. 

in 1 : one-sixth is contained in 5, 5 -f- ^ = 5 X 6 = 30. 
5 times as many times as in 1 : hence, 
^ is contained in 5, 30 times. 

2. How many times is \ contained in 8 ? 

3. How many times is \ contained in 6 ? 

4. How many* times is i contained in 9 ? 

CASE I. 
142. To divide a fraction by a whole number. 
1. If 4 bushels of apples cost f of a dollar, what will 1 



bushel cost? 

Analysis. — Since 4 bushels cost f of a 
dollar, 1 bushel will cost J^ of | of a dollar. 
Dividing the numerator of the fraction by 
4, we have | (Art. 117). 

Multiplying the denominator by 4, will 
produce the same result (Art. 118) : Hence, 



OPERATION. 

1-^ = 1- 



KuiiB. I 



Divide the numerator, or multiply the denominator, hy 
the divisor, 

141. What is Division of Fractions ? What is the quotient of 8 
divided by i? 

142. What is Case I.? What is the rule! 
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Examples. 



1. Divide ff by 6. 

2. Divide Jf by 9. 

3. Divide ^ by 15. 

4. Divide f fj by 75. 



5. Divide {i by 6. 

6. Divide ^ by 12. 

7. Divide ^ by 20. 

8. Divide ^ by 27. 



9. If 6 horses eat ^^ of a ton of hay in 1 month, how 
much will one horse eat? 

10. ff 9 yards of ribbon cost f of a dollar, what will 1 
yard cost? 

11. If 1 yard of cloth cost 4 dollars, how much can be 
bought for f of a dollar? 

12. If 5 pounds of coffee cost |f of a dollar, what will 
1 pound cost? 

13. At $6 a barrel, what part of a baiTel of flour can 
be bought for f of a dollar? 

14. If 10 bushels of barley cost 3^ dollars, what will 1 
bushel cost? 

Note. — Reduce the mixed number to an improper fraction, 
and divide as in the case of a simple Fraction. 

15. If 21 pounds of raisins cost 4| dollars, what will 1 
pound cost? 

16. If 12 men consume 6| pounds of meat in a day, how 
much does 1 man consume? 

CASE II. 

143. To divide a whole number by a fraction. 

1. At f of a dollar apiece, how many hats can be bought 
for 6 dollars? 

Analysis. — As many as ^ of a operation. 

dollar is contained times in 6 6.i.4:^g_i_ix4 

dollars, i = |x4. To divide 6 _6^B_^i.;yi x.^^^ 

by i, is to divide it by i, and - xf - ^ -^ ^i nats. 
then the quotient by 4 (Art. 76). 

6-=-| = 6x5 = 30; then, dividing by 4, we have y = 7J for 
the answer. Hence, 
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Invert the terms of the divisor, and multiply the whole 
number by tlie new fraction. 

Examples. 



1. Divide 14 by f 

2. Divide 212 by ||. 



3. Divide 63 by \^, 

4. Divide 420 by 3*^- 



5. At IJ of a dollax a yard, how many yards of cloth 
can be bought for 9 dollars ? 

6; If a man travel ^ of a mile in 1 hour, how long will 
it take him to travel 10 miles ? 

7. If I of a ton of hay is worth 9 dollars, what is a ton 
worth ? 

CASE III. 

144. To divide one fraction by another. 

1. At ^ of a dollar a gallon, how much molasses can "be 
bought for -J of a dollar ? • 

Analysis.--As many gallons as operation. 

I of a dollar is contained times ^-i.^=:^-i.^x2 
in i of a dollar: f = |x2; =^-^2 = 11 = 2^ galL 
hence, to divide by |, is to divide 

by I and 3. i -^ i = V ? ^^^n dividing by 3, we have, ff = 2^ 
gallons. Hence, 

1. Invert the terms of the divisor : 

II. Then multiply the numerators together for the nume- 
rator of the quotient, and the denominators together for the 
denominator of the quotient. 

Notes. — 1. Cancel all common factors. 

2. If the dividend and divisor have a common denominator, 
they will cancel, and the answer will be the quotient of their 
numerators. 

3. When the dividend or divisor <jontains a whole or mixed 
number, or compound fractions, reduce to the form of simple 
fractions, before dividing. 



\ 
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Examples. 



1. Divide ^ by H- 

2. Divide ^ by if. 

3. Divide 3J by ^. 



4. Divide f of ^ by -^ of If 

5. Divide f of 21 by ^ of 3|. 

6. Divide 6i by 2f 



7. At ^ of a dollar a pound, how much butter can be 
bought for -H- of a ^oUar ? 

8. If 1 man consume H pounds of meat in a day, how 
many men would 8| pounds supply? 

9. If 6 pounds of tea cost 4J dollars, what does it cost 
a pound ? 

10. At f of a dollar a basket, how many baskets of 
peaches can be bought for 11^ dollars? 

11. If f of a ton of coal cost 6f dollars, what will 1 ton 
cost, at the same rate ? 

12. How much cheese can be bought for ^ of a dollar, 
at -^ of a dollar a pound? 

13. A man divided 2^ dollars among his children, giving 
them 3^ of a dollar apiece: how many children had he? 

14. How many times will ^ of a gallon of beer fill a 
vessel holding -J- of | of a gallon ? 

15. How many times is ^ of 4 of 27 contained in f of |^ 
of 421? 

16. If 5^ bushels of potatoes cost 2| dollars, how much 
do they cost a bushel ? 

17. If John can walk 21 miles in ^ of a day, how far can 
he walk in 1 day ? 

18. If a turkey cost 1| doUars, how many can be bought 
for 12| dollars ? 

19. At ^ of -J of a dollar a yard, how many yards of 
ribbon can be bought for f^ of a dollar ? 



143. What is Case II. ? What is the rule ? 

144. What is Case III? What is the rule? 



COMPLEX FEACTIOIi"S. 



Ill 



CoMPiiKX Fractions. 

145. Complex fractions are reduced to their simplest 
form by the operations of Eeduction and Diyisiou. 

1. Eeduce 7I to its simplest form. 



OPEBATION. 
4 



4i = |""^-*""5^ 



= ^, Ans. 



Hence, for the reduction of a complex fraction to its sim- 
plest form, Yfe have the following 

KuiiB. 

Reduce each term to a simple fraction^ and then perform 
the division. 







Examples. 


Beduce the following 
form: 


complex fractions to their simplest 


1. Eeduce |. 






6. Eeduce ||. 

7. Eeduce ,-^y" . 

i of 15 


2. Eeduce ^. 







3. Eeduce '^^. 






8. Reduce ^-3. 


4. Eeduce | of 


5* 




9. Reduce /J. 

1n r> A 4of fof 54- 
10. Reduce ^^t^g* 


'' «^^-^ /of 2f 


- 



145. What is a complex fraction? How are complex fractions 
reduced to their simplest fonns ? What is tlie rule for Reduction ? 



\ 
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MlSCEI^IiABTEOUS ExAMPLBS. 

1. A man, having 9^ dollars, paid 3^ dollars for boots, 
and 4| dollars for a hat: how much had he left? 

2. A retailer gave his customer 1-J dollars in change, 
which, he afterward^ found, was f of a dollar too much: 
what was the exact 'amount of change due ? 

3. A young clerk, having charged | of a dollar too much 
for some cloth, gave in change, If dollars^: what was the 
exact amount that he ought to have given ? 

4. A bank of issue failed, and was able to redeem its 
notes by paying | of a dollar on a dollar : how much would 
he who has a 10-dollar bill, receive from the bank? 

5. The sum of two numbers is 12^^ ; one of the numbers 
is 74^: what is the other? 

6. James, Joseph, and Daniel owned three farms, whose 
total area was 475^ acres. Daniel had 15f acres more 
than Joseph, and Joseph 24 J acres more than James: how 
many acres had each in his farm ? 

7. A housekeeper bought 6 mahogany chairs, at 3f dol- 
iars each, and gave for them, 2 ten-dollar and 1 five-dollar 
bill: what change ought she to receive? 

8. A meehanic that was fond of reading, wished to buy 
Macaulay's History, worth 6^ dollars, Irving's Columbus, 
worth 4| dollars, and Prescott's Philip II., worth 5| dollars ; 
his daily wages were If dollars a day: how many days' 
wages would pay for the books? 

9. If 12 barrels of flour were given for a piece of cloth, 
measuring 31} yards, and valued at 2f dollars a yard, what 
would be the value of one barrel? >^ 

10. A grocer having | of a barrel of sugar, sold -| of it 
for 4|- dollars: what was the value of the barrel, at the 
same rate? 

11. The product of f of 2-^, by f of | of 9, is how 
much greater than the quotient of 7} divided by J of 6 J ? 



/'- 
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12. The cost of a barrel of flour is 6-^ dollars, and it will 
buy 2 barrels of appflfe, each of which is worth If barrels 
of potatoes : how many pounds of butter, at | of a dollar : 
for 3 pounds, would pay for a barrel of potatoes ? 

13. The product of 3 numbers is 4: two of the numbers 
are 2^ and J: what is the third? 

14. A father and son, working an equal number of days, 
earned 54J dollars : the father received If dollars, and the 
son ^ of a dollar, a day : how many days did they work ? 
y- 15. A regiment lost in battle 250 men, which was f of 
the regiment: what was the number of men before the 
battle ? - 

16. A merchant owning -^ of a vessel, sold \ of his share 
for 1640 dollars: what was the value of the ship, at tHafc 
rate? 

17. How many lemons, at ^ of a dollar a dozen, will 
pay for 81 oranges at 2^ cents each ? 

18. A lad, multiplying by \ instead of -^^ obtained \ for 
a result: what result ought he to have obtained? 

19. Reduce ^ ^, x r— ?— r to a simple fraction. 

^ i of I 

20. If I of a yard of cloth cost | of a dollar, what will be 
the cost of 2|- yards ? 

21. If 23^ dollars are required to pay 18 men for 1 day's 
wages, how much would be required to pay 33 men for 15f 
days' labor? 

,—22. If A. can mow an acre of ground in 3 days, and B. 

in 2 days, how long would it take them both to mow it ? 

23. If A. and B. can do a piece of work in 10 days, 

and A. alone can do it in 16 days, in what time can B. 

do it ? . 

. 24. Multiply^ by ^^. 

,--. 25. In a piece of cloth there were 36J yards. The piece 
cost 65^ dollars. For what must the cloth be sold per yard> 
that there may be a gain of 18/^ dollars ? 



\J 
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DECIMAL FRACTIONS. 

146. There are two kinds of Fractions: Common Frao 
iionsy and Decimal Fractions. 

147. A Common Fraction, is one in which the unit 
is divided into any number of equal parts. In such frac- 
tions, the denominators may be any numbers whatever. 

148. A Decimal Fraction, is one in which the unit 
is divided into 10 equal parts, then each of these parts is 
again divided into lO equal parts, and so on, using 10, con- 
stantly, as "a divisor. Hence, a Decimal Fraction is but a 
particular case of a Common Fraction. 

When the unit is divided into 10 equal parts, there are 
10 such parts of the unit, and each part is called, one-tenth. 

If each tenth be divided into 10 equal parts, there will be 
100 equal parts in the unit, and each part will be ^^ of ^ 

If each hundredth be divided into 10 equal parts, there 
will be 1000 equal parts in the unit, and each part will be 
tV of rh = nAnr 5 ^^^ smaller parts may be obtained, by 
still dividing by 10. 

TfoTATiow awd Numeration. 

149. A period (.), called the decimal point, written b^ 
fore a figure, denotes that its unit is 1 tenth: 

Thus, .1 is read, 1 tenth = ■^. ■ 

A " 4 tenths = ^. 

.7 '' 7 tenths = ^. 

&c., &c. 

146. How many kinds of Fractions are there ? What are they ? 

147. What is a Common Fraction ? 

148. What is a Decimal Fraction? When the unit is divided 
into 10 equal parts, what is each part called ? What is each part 
called, when it is divided into 100 equal parts ? 
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The second place from the decimal point, is the place of 
hundredths : 

Thus, .01 is read, 1 hundredth = yfy. 

.04 " 4 hundredths = -^. 

.07 '' 7 hundredths = ^. 

&c., &c. 

The third place is the place of thousandths: 

Thus, .001 is read, 1 thousandtti = ytJVtt- 
.004 « 4 thousandths = ■^. 

.007 " 7 thousandths = y^. 

The fourth place is the place of ten-thousandths; the 
fifth, of hundred-thousandths; the sixth, of millionths, &c. 

Thus, 4, written in the different places, is read. 

Four tenths, 4 

Four hundredths, .04 

Four thousandths, 004 

Four ten-thousandths, 0004 

Four hundred-thousandths, . . . .00004 

Four millionths, 000004 

Four ten-millionths, 0000004 

150. We numerate from the decimal point to the right, 
and read in the lowest fractional unit of the decimal. Thus, 
we numerate, tenths, hundredths, &c. ; and read, 4 tenths, 
4 hundredths, 4 thousandths, &c., &c., &c. 

151. From the nature of decimals, and the manner of 
writing them, we see, 

Ist. That the denominator belonging to any decimal 
fraction, is 1, with as many ciphers annexed as there are 
places of figiires in the decimal 

149. What is the decimal point? Where is it written? What 
does it denote? What is the first place to the right called? The 
second? The third? 

150. How do you numerate decimals? How do you read them? 
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2d. That the unit of any place, is ten times as great as 
the unit of the next place to the right — the same as in 
whole numbers : hence, whole numbers and decimals may be 
written together^ by placing the decimal point between them, 
as in the folloioing 

Numeration Tablb. 

ad 

4 



p od 



o ^ g 5 I «f 

c§ a « 5 ^* « S ^ il i I «§ 

rS=3gpoSSSa2oaS5cj .-^ 
8363064 2-0 478976 



Whole numbers. Decimals. 

152. A Mixed Number, in decimals, is composed of a 
whole number and a decimal : Thus, 67.0478 is a Mixed 
Number. 

BuLiE FOR Notation and Nubibration. 

153. I. Write the decimal as if it were a whole nmnber, 
and then prefix as many cipher's as may be necessary to 
give the true name to the last significant figure ; and then 
prefix the decimal point : 

II. Read the decimal in terms of its lowest unit, the same 
as if it were a whole number. 

151. What is the first principle ^hich follows from the nature of 
decimals ? WTiat is the second principle ? What follows from this 
principle ? 

152. What is a mixed number? 

153. Give the rule for Notation. Give the rule for Numeration. ' 
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ExAmpLfis. 

Write the following numbers decimally: 

(1.) (2.) (3.) (4.) ' (5.) 

3 16 17 32 165 



100 1000 10000 100 10000 

(60 (7.) (8.) (9.) (10.) 

18t^ l^TTftnr le^Hrr ^m lOW 

Write the denominators belonging to the following deci- 
mals : 

(11.) (12.) (13.) (14.) 

.0479 .4756 .0001 .674124 

(15.) (16.) (17.) (18.) ' 

.2700 .47043 .270496 .000047 

Kumerate and read the following: 

(19.) (20.) (21.) (22.) 

67.0472 2.00498 6.010406^^ 1.890470 

Write the following numbers in figures, and then nume- 
rate them : also, write the denominator of each : , 

23. Forty-one, and three-tenths. 

24. Sixteen, and three millionths. 

25. Five, and nine hundredths. 

26. Sixty-five, and fifteen thousandths. 

27. Eighty, and three millionths. 

28. Two, and three hundred millionths. 

29. Four hundred, and ninety-two thousandths. 

30. Three thousand, and twenty-one ten thousandths. 

31. Forty-seven, and twenty-one hundred thousandths. 

32. Fifteen hundred, and three millionths. 

33. Thirty-nine, and six hundred and forty thousandths. 

34. Three thousand, and eight hundred and forty mil- 

35. Six hundred and fifty thousandths. [lionths. 



\ 



} 
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154. Annexing Ciphers. 

Annexing a cipher is placing it on the right of a 
Qumber. 

If a cipher is annexed to a decimal, it makes one more 
decimal place ; and therefore, a cipher must also be annexed 
to the denominator (Art 151). 

The numerator and denominator will therefore have been 
multiplied by the same number, and consequently the value 
of the fraction will not be changed (Art. 119) : Hence, 

Annexing ciphers to a decimal does not alter its value. 

We may take as an example, .3 = •^. 

If we annex a cipher to the numerator, 3, we must, at 
the same time, annex one to the denominator, 10; thus, 

.3 = ^ = -^ = .30, by annexing one cipher. 

.3 = 3^ = -j^ = 3^^ = .300, by annexing two ciphers. 

In like manner, any decimal number may be changed from 
a higher to a lower fractional unit, without altering its value. 

Also, if a decimal point be placed on the right of an in- 
tegral number, and ciphers be then annexed, the value wiE 
not bo changed: thus, 5 = 5.0 = 5.00 = 5.000, &c. 

155. Prefiaong Ciphers. 

PRBronNa a cipher, is placing it on the left of a number. 

By prefixing a cipher to a decimal, each decimal place 
is removed one place to the right ; and hence, its unit is di- 

154. Whon is a cipher annexed to a number ? Does the annexing 
*f ciphers to a decimal alter its value ? Why not ? What does three- 
tenths become by annexing a cipher? What, by annexing two 
ciphers ? 'I'hree ciphers ? What does 8 tenths become by annexing 
a cipher? By annexing two ciphers? By annexing three ciphers? 
What is tho effect of placing a decimal point on the right of J?n inte- 
gral number and then adding ciphers? 
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minished ten times (Art 151); and the same takes place 
for every cipher that is prefixed: Hence, 

Prefixing ciphers to a decimal fraction diminishes its 
value ten timss for every cipher prefixed. 

Take, for example, the fraction, .2 = ^. 
.2 becomes .02 = ^, by prefixing one cipher, 
.2 becomes .002 = -^VW? ^7 prefixing two ciphers, 
Jt becomes .0002 = AWo> ^7 prefixing three ciphers. 

Note. — See Art. 103. Which boy of the class has the unit of 
the fraction ? Which has the tenths ? Which the hundredths ? 
Which the thousandths? &c., &c. 



ADDITION OF DECIMALS. 

166. Addition of Decimals is the operation of find- 
ing the sum of two or more decimal numbers. 

Only units of the same kind can be added together. 
Therefore, in setting down decimal numbers for addition, 
figures having the same unit value must be placed in the 
same column. 

The addition of decimals is then made in the same man- 
ner as that of whole numbers. 



155. When is a cipher prefixed to a number? When prefixed 
to a decimal, does it increase the numerator ? Does it increase the 
denominator? What effect, then, has it on the value of the frac- 
tion?. What does .2 hecome by prefixing a cipher? By prefixing 
two ciphers? By prefixing three? What does .07 hecome by pre- 
fixing a cipher? By prefixing two? By prefixing three? By pre- 
fixing four? What is the effect of moving the decimal point one 
place to the left? Two places? Three places? What is the effect 
of moving it one place to the right ? Two places ? Four places ? 
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1. Find the sum of 37.04, 704.3, and .0376. 

Analysis. — Place the decimal points in the same q7 04. 

column : this brings units of the same value in the 704. q 

same column: then add as in whole numbers: 



Hence, 



,0376 



741.3776 



BuiiE* 



I. Write the numlers to be added, so that figures ofjlie 
same unit value shall stand in the same column :. 

II. Add as in simple numbers, and place, the decimal 
point in the sum, directly under those in the numbers 
added. • 

Pboof. — ^The same as in simple numbers. 

EXAMFLBS. 

1. Add 4.035, 763.196, 445.3741, and 91.3754 together. 

2. Add 365.103113, .76012, 1.34976, .3549, aad 61.11 
together. 

3. 67.407 + 97.004 + 4 + .6 + .06 + .3. 

4. .0007 + 1.0436 + .4 + .05 + .047. 

6. .0049 + 47.0426 + 37.0410 + 360.0039 = 444.0924. 

6. What is the sum of 27, 14, 49, 126, 999, .469, and 
.2614? 

' 7. Add 15, 100, 67, 1, 5, 33, .467, and 24.6 together. 

8. What is the sum of 99, 99, 31, .25, 60.102, .29, and 
100.347 ? 

i 9. Add together .7509, .0074, 69.8408, aad .6109. 



156. What is Addition of Decimals? What kinds of units may be 
added together? How do you set down the numbers for addition? 
How wiU the decimal points fall? How do you then add? How 
many decimal places do you point oflf in the sum ? 
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10. Eequired, the sum of twenty-nine and 3 tenths, four 
hundred and sixty-five, and two hundred and twenty-one 
thousandths. 

11. What is the sum of one tenth, one hundredth, and 
one thousandth ? 

12. Find the sum of twenty-five hundredths, three hun- 
dred and sixty-five thousandths, six tenths, and nine mil- 
lionths. 

13. What is the sum of twenty-three millions and ten, 
one thousand, four hundred-thousandths, twenty-seven, 
nineteen-millionths, seven, and five tenths? 

14. What is the sum of six millionths, four ten-thou- 
sandths, 19 hundred-thousandths, sixteen hundredths, and 
four tenths ? 

15. Find the sum of the following numbers: Sixty-nine 
thousand and sixty-nine thousandths, forty-seven hundred 
and forty-seven thousandths, eighty-five and eighty-five hun- 
dredths, six hundred and forty-nine and six hundred and 
forty-nine ten-thousandths. 

16. A gentleman bought 6 houses, for which he paid, as 
follows: 1st, 2785.625 dollars; 2d, 3964.75 dollars; 3d, 
5762.1875 dollars ; 4th, 4960.50 dollars ; 5th, 6912.375 dol- 
lars ; 6th, 9156.3125 dollars: what did the six houses cost? 

17. A farmer sold, at different times, the following quan- 
tities of hay: 3.75 tons, 14.165 tons, 375.16247 tons, 54.8125 
tons, 18.5 tons, 21.75 tons, and 25 tons : how much hay did 
he seU? 

18. A vessel sailed, in 9 successive days, the following 
distances : 240.17 miles, 315.875 miles, 87.416 miles, 195.125 
miles, 269.1875 miles, 291.06 miles, 197.0106 miles, 300.47925 
miles, and 200 miles : what distance did the vessel sail ? 

19. Add 475.62; nine hundred and twelve thousandths; 
four hundred and sixty thousandths ; thirty-seven thousand, 
eight hundred and ninety-nine ; one hundred and ninety- 
nine millionths; 176942.125, and two hundred and ninety- 
six ten-thousandths. 
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SUBTRACTION. 

157. SuBTRACTioif OF DECIMALS is the Operation of 
finding the difference between two decimal numbers. 

1. Prom 3.275 take .0879. 

Analysis. — The subtraction is performed as in operation. 
whole numbers, because the units of place in deci- 3.2750 

mals have the same relative values as in whole .0879 

numbers. 3.1871 

In this example, a cipher is annexed to the minu- 
end, to make the number of decimal places equal to the number 
in the subtrahend. This does not alter the value of the minuend 
(Art. 154) : Hence, 

I. Write the less number utider the greater^ so that figures 
of the same unit value shall fall in the same column : 

II. Subtract as in simple numbers,' and place the decimal 
point, in the remainder, directly under that of the subtrahend. 

Proof.— The same as in whole numbers. 

Examples. 

1. Prom 3295 take .0879. 

2. From 291.10001 take 41.375. 

3. From 10.000001 take .111111. 

4. From 396 take 8 ten-thousandths. 

5. From 1 take one thousandth. 

6. From 6378 take one tenth. 

7. From 365.0075 take 3 millionths. 

8. From 21.004 take 97 ten-thousandths. 

9. From 260.4709 take 47 ten-millionths. 

157. What is Subtraction of Decimals ? How do you set down 
the numbers for subtraction? How do you then subtract? How 
mAny decimal places do you point off in the remainder I 
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10. From ia0302 take 19 millionths. 

11. From 2.01 take 6 ten-thousandths. 

12. From thirty-five thousand take thirty-five thousandths, 

13. From 4262.0246 take 23.41653. 

14. From 346.523120 take 219.691245943. 

15. From 64.075 take .195326, 

A6. What is the difference between 107, and .0007 ? 

17. What is the difference between 1.5 and .3785 ? 

18. From 96.71 take 96.709. 



MULTIPLICATION. 

158. Multiplication of Decimals is the operation of 
taking one decimal number as many times as there are 
units in another. 

1. Multiply 3.05 by 4.102. 
Analysis. — We may change the 



multiplicand and multiplier into 
common fractions, and then multi- 
ply them together; the product of 
the numerators will be the product 
of the decimals. Since each denomi- 
nator contains as many ciphers as 
there are places in the numerator 
(Art. 151); and since the product 
of the denominators will contain as 
many ciphers as both the factors, it 
follows that the product of the nu- 
merators must have as many places 
of figures as there are in both fac- 
tors : Hence, the following 

Multiply as in simple numiers, and point off in the pro- 
duct, from the right hand, as many figures for decimtils as 
there are decimal places in both factors ; and if there be not 
so many in the product, supply the deficiency by prefixing 
ciphers. 



OPEBATION. 

3.05 = 3t^ = M 
4.102 =4^^ =mi 

Mv 410 ? — 1.261110 

3.05 

4.102 
610 

305 
12.20 
12.51110 
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ExAMPIiES. 



} 



1. Multiply the Dumber 3.049 by .012. 

2. Multiply the number 365.491 by .001. 

3. Multiply the number 496.0135 by 1.496. 

4. Multiply one and one millionth by one thousandth. 

5. Multiply one hundred and forty-seven millionths by 
one millionth. 

6. Multiply three hundred, and twenty-seven hundredths 
by 31. 

7. Multiply 31.00467 by 10.03962. 

8. What is the product of five tenths by five tenths ? 

9. What is the product of five tenths by five thousandths ? 

10. Multiply 596.04 by 0.00004. 

11. Multiply 38049.079 by 0.00008. 

12. What will 6.29 weeks' board come to, at 2.75 dollars 
per week? 

13. What will 61 pounds of sugar come to, at 0.234 of a 
dollar per pound ? 

14. If 12.836 dollars are paid for one barrel of flour, 
what will .354 barrels cost? 

15. Multiply 49000 by .0049. 

16. Bought 1234 oranges for 4.0 cents apiece: how much 
did they cost? 

17. WTiat will 375.6 pounds of coffee cost, at .125 dollar 
per pound ? 

18. K I buy 36.251 pounds of indigo at 0.029 of a dcllar 
per pound, what will it come to ? 

19. Multiply $89.3421001 by .000002a 

20. Multiply $341.45 by .007. 

21. What is the product of the decimal .004 by the deci 
mal .004? 

22. Multiply .007853 by .035. 

23. What is the product of $26.000375 multiplied by 
.00007? 

158. What is Midtiplicaticm of DeomalBt What is the rule for 
multiplicatioii ? 
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Contractions in Mui.TiPiiicATiON. 

159. Kemoving the decimal point one place to the right, 
increases the unit of each place ten times ; two places, one 
hundred times, &c. Therefore, when a decimal number is 
to be multiplied by 10, 100, 1000, &c., the multiplication 
may be made by removing the decimal point as many places 
to the right as there are' ciphers in the multiplier; and if 
there be not so many figures on the right of the decimal 
point, supply the deficiency by annexing ciphers. 

ExAMPIi^S. 

24 Multiply the number 6.79 by 10; by 100. 

25. Multiply the number .2694 by 10 ; by 1000. 

26. Multiply the number .075l by 100 ; tby 100000. 

27. Multiply the number 1.0049 by 10000000. 



DIVISION. 



160. Divisioisr of Decimals is the operation of finding 
how many times one decimal number is contained in another. 

1. Let it be required to divide 1.38483 by 60.21. 

Analysis. — The dividend must be equal 

to the product of the divisor and quo- opekation. 
tient (Art. 72) ; and hence, it must con- 60.21 ) 1.38483 ( 23 

tain as many decimal places as both of 1.2042 

them: therefore, TftOfiQ 

There must he as many decimal places in qaaq 

the quotient as the number of places in i-oyj^o 

the dividend exceeds the number in the Ans. .023 
divisor: Hence, the following 

159. How do you multiply a decimal number by 10, 100, 1000, 
&c. ? If there are not as many decimal figures as there are ciphers 
in the multiplier, what do you do? 



^ 
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Divide as in simple numbers^ and point off in the ,quo^ 
tient, from the right hand, as many places for decimals as 
the decimal places in the dividend exceed those in the divi- 
sor ; and if there are not so many, supply the deficiency 
by prefixing ciphers. 

ExAMPIiSIS. 



1. Divide 2.3421 by 2.11. 

2. Divide 12.82561 by 3.01. 

3. Divide 33.66431 by 1.01. 



4. Divide .010001 by .01. 

5. Divide 8.2470 by .002. 

6. Divide 94.0056 by .08. 



7. What is the quotient of 37.57602, divided by 3 ; by .3 ; 
by .03 ; by .003 ; by .0003 ? 

8. What is the quotient of 129.75896, divided by 8; by 
.08 ; by .008 ; by .0008 ; by .00008 ? 

161. Notes. — 1. When there are more decimal places in the 
divisor than in the dividend, annex ciphers to the dividend until 
the decimal places are equal ; aU the figures of the quotient wiU 
then he whole numbers, 

2. When it is necessary to continue the division further than 
the figures of the dividend will allow, we annex ciphers, and 
consider them' as decimal places of the dividend. 

When the division does not terminate, we annex the plus sign 
to the quotient, to show that the division may be continued : 
thus, .2 divided by .3 = .666 + . 

3. When any decimal number is to be divided by 10, 100, 
1000, &c., the division is made by removing the decimal point 
as many places to the left as there are O^s in the divisor; and if 
there be not so many figures on the left of the decimal point, 
the deficiency is supplied by prefixing ciphers. 

160. What is ^Division of Decimals ? How does the numher of 
decimal places in the dividend compare with that in the divisor 
and quotient ? How do you determine the numher' of decimal 
places in the quotient ? If the divisor contains four places and the 
dividend six, how many in the quotient ? If the divisor contains 
three places and the dividend five, how many in the quotient ? 
Grive the rule for the division of decimals 



rtiiiiil 
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16. Divide 37.4 by 4.5. 

J.7. Divide 5.864 by 375. 

18. Divide 1 by 475.6. 

19. Divide 10 by 12.75. 

20. Divide 145.764 by 100. 

21. Divide 15.64 by .1. 

22. Divide 16.495 by 1000, 



9. Divide 27.69 by 10. 

10. Divide 6.479 by 100. 

11. Divide .056 by 1000. 

12. Divide 4397.4 by 3.49 

13. Divide 1 by .0001. 

14. Divide 10 by .15. 

15. Divide .2 by .6. 

23. Divide tbe number 2194.02194 by .100001. 

24. Divide the number 9811.0047 by .325947. 

25. Divide the number 6. by .6 ; by .06 ; by .006. 

26. Divide the number 6 by .5 ; by .05 ; by .005. 

27. Divide the number 7296.4135 by 9647.1895. 

28. Divide the number 126.4S637 by 716493.256. 

162. To change a common to a decimal fraction. 

The value of a fraction, is the quotient of the numerator 
divided by the denominator (Art. 110). 

1. Eeduce ^ to a decimal. 

Analysis. — K we place a decimal point after 
the 5, and then write any number of O's after it, operation. 
tbe value of the numerator will not be changed ° ) 5.000 
(Art. 154). .625 

If, then, we divide by the denominator, the 
quotient will be the decimal number: Hence, the -^ 

following 

Annex decimal ciphers to the numerator, and then divide 
ly the denominator y pointing off as in division of decimals. 

161. Notes. — 1. If there are more decimal places in the divisor 
than in the dividend, what do you do ? What will the figures of 
the quotient then be? 

2. How do you continue the division after you have brought 
down all the figures of the dividend ? What sign do you place 
after the quotient ? What does it show ? 

3. How do you divide a decimal fraction by 10» 100. 1000, &c. ? 
163. How do you change a common to a decimal fraction? Is 

the yalae of the fraction altered? 



4 
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Examples. 

1. Reduce ^ to a decimal. 

2. Eeduce ^ to a decimal. 

3. Eeduce -^ to a decimal. 

4. Reduce J and yiVff- 

5. Reduce ^, |f, y^. 

6. Reduce ^ and jVW' 

7. Reduce ilHUilJ - 

8. Reduce |, ifjf, |f|f . 

9. Reduce J of iJ. 



10. Reduce 4r^ to a decimal 

11. Reduce 8^. 

12. Reduce ■^. 

13. Reduce .?^. 

14. Reduce y^fj^. 

15. Reduce yHit* 

16. Reduce ■^. 

17. Reduce uriw 

18. Reduce VWsftr- 



^ 



163. To change decimal to common fractions. 

Write the denominator of the decimal, and reduce the 
fraction to its lowest terms. 

ExAMFI^ES. 

1. Reduce .04 to a common firaction. 

2. Reduce .5, .25, and .125, to common fractions. 

3. Reduce 4.2, .875, and .375, to common fractions. " - 

4. Reduce 3.067 and 8.275 to common fractions. 

5. What common fraction is equal to .00049 ? 

6. What common fractions are equal to .3125 and .75 ? 

7. What common fraction is equal to .31J^? 

8. What common fraction is equal to .45| ? 

Applications in Tifx: preceding Rules. 

1. What is the sum of 4^, 7|, 21^, and 12^, when ex- 
pressed in decimals ? ^ ^^, . _. 

2. Add 6|, 14.375, 14.3125, 18^, and 4627^^^. 

3. A merchant sold 4 parcels of clotlf : the first contained 
127 and 3 thousandths yards ; the second, 6 and 3 tenths 
yards; the third, =4 and one-hundredth yards; the fourth, 90 
and one millionth yards : how many yards did he sell in all ? 
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4. A merchant buys three chests of tea: the iBrsi con- 
tains 60 and one thousandth pounds; the second, 39 and 

2 3 / one ten-thousandth pounds ; the third, 26 and one tenth 
pounds: how much does he buy in all ? 

5. If one man can remove 5.91 cubic yards of earth in a 
day, how much could T9 men remove ? ., t 

6. What is the cost of 8.3 yards of cloth, at 5.4^ dollars 
per yard? jj^^,.- 

7. What will be the cost of 375 thousandths of a cord oi 
wood, at 2 dollars a cord? 

8. A farmer sells to a merchant 13.12 cords of wood at 
$4.25 per cord, and 13 bushels of wheat at $1.06 per bushel: 
he is to take in payment 13 yards of broadcloth at $4.07 
per yard, and the remainder in cash: how much money 
did he receive ? / 3 :^:^, ; "' 

9. A gentleman, having 5456; 75 dollars, not in use, bought 
a house for 4896| dollars: what was left? u^j. 

xlO. Ascertain, by decimals, how much J^^' dollars exceeds 
2i dollars. ^ 

11. Multiply, decimallY,^5i by 74|. , ' ' .. 

12. A merchant buys 3^ yards of cloth, at 1.25 dollar 
a yard : what was the cost of the cloth ? 

13. What will be the cost of 9|;^miles of railroad, at 
45675f dollars a mile? ^^^ 

14. I gave 28 dollars to 267 persons: how much was that 
apiece ? ^ 

15. Divide a dollar into 12 equal parts. 

16. How many times will .35 of 35 be contained in ,0024 
of 24? -^V 

17. At .75 of a dj)lJ|ir a bushel, how many bushels of lye 
can be bought for 141 dollars ? ^ 

18. Divide one inillionth by one billionth. 

4.a75 

19. Reduce ^ ' ,, to a decimal fraction. 

fofii ,^._ 

2b; Reduce - — ~ — to a decimal fractioiL 

6* 
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UNITED STATES CURRENCY. 

164. In the year 1792, Congress established the Decimal 
Currency, as the Currency of the United States. 

The unit of this currency, is 1 dollar, denoted by $1 
10 dollars make 1 Eagle; one-tenth of a dollar, 1 dime 
one-tenth of a dime, or one-hundredth of a dollar, 1 cent 
one-tenth of a cent, or one-thousandth of a dollar, 1 mill 
as shown in the following 



Tabids:. 




10 Mills {m) . make 1 Cent, 


. marked d. 


10 Cents . . "1 Dime, 


" d. 


10 Dimes . . "1 Dollar, 


^ $. 


10 Dollars . . '^1 Eagle, 


« K 


' ^ Table Reversed. 




Eagles. DoUars. Dimee. Cents. 


Mm«. 


1 = 


10. 


1 = 10 = 


100. 


1 = 10 = 100 = 


1000. 


1 = 10 = 100 = 1000 = 


10000. 



Note. — Dimes are generally read m cents : thus, 4 dimes is read^ 
40 cents ; and 4 dimes and 6 cents, 46 cents. 

Coins. 

165. Coins, are pieces of metal, whose yalues ai'e fixed 
by law. 

The coins of the United States are of gold, silver, copper, 
and nickel, and are of the following denominations: 

1. Gold: Eagle, double-eagle, half-eagle> three dollars, 
quarter-eagle, and dollar. 

2. Silver : Dollar, half-dollar, quarter-dollar, dime, half- 
dime, and three-cent piece. • 

3. Copper : Cent, half-cent 

4. Niokel : Cent. 
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Expressing Currency decimaij:<t. 

1. Express $39 and 39 cents and 7 mills, decimally, 

2. Express $12 and 3 mills, decimally. 

3. Express $147 and 4 cents, decimally. 

4. Express $148, 4 mills, decimally. 

5. Express $4, 6 mills, decimally. 

6. Express $9, 6 cents, 9 mills, decimally. 

7. Express $10, 13 cents, 2 mills, decimally. 

8. Express 25 cents, decimally. 
-- 9. Express 18f cents, decimally. 

10. Express 4 cents and 7 mills, decimally. 
^ 11. Eead in dollars, dimes, cents, and mills, $24,185. 
12. Eead '$135.3125 ; $607,437, and $0,634. 

Reduction. 

166. EEDUCTioisr is the operation of changing the anit 
of a number, without altering the val«e of the number. 
We see, from the foregoing Table, that 1 unit of any de- 
nomination is equal to 10 units of the next lower. 

167. To change from a greater unit to a less. 

1. To change from any denomination to the next lower, 
multiply by 10. 

2. To change firom any denomination to the second lower, 
multiply by 100. 

3. To change from any denomination to the third lower, 
multiply by 1000. 

Note. — If there be no decimal point in the number, perform 
the operation by annexing ciphers. If there is a decimal point, 

164. What is the Currency of the United States? What is the 
unit of United States Currency? What are its denominations? 
Give the Table. 

165. What are coins ? What, metals are used in the coins of the 
United States? What are the gold coins? What the silyer? 
Copper? 

166. What is Reduction? 
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remove it as many places to the right as^there are O's in the 
multiplier, annexing ciphers, if necessary. Omit the $ ;iiark, 
when the answer is in dimes, cents, or mills. 

Examples. 

L How many dimes, in $56? In $96.47? In 11.06 ? 

2. How many cents, in 116 ? In 145.625 ? In $1.0875 ? 

3. How many mills, in $4,156 ? In $69 ? In $0.75 ? 

168. To change from a less unit to a greater. 

1. To change from any denomination to the next greater, 
divide by 10. 

2. To change from any denomination to the second next 
higher, divide by 100. 

3. To change from any denomination to the third next 
higher, divide by 1000. 

Examples. 

1. Eeduce 45689 mills to dollars. 

2. In 6.794 cents, how many dollars ? How many dimes ? 

3. How many dollars are there in 376594 cents? 

4. How many cents in 47546 mills ? 

5. How many Eagles in 67506 mills? 

6. How many dollars in 37496 mills? 

7. How many dollars in 47049 mills? 

8. In 8756 cents, how many dimes ? How many dollars ? 



ADDITION OP CURRENCY. 

169. Since Decimal Currency follows the decimal sys- 
tem, it may be added, subtracted, multiplied, and divided 
by the rules of decimals. 

167. How do you change a greater unit to a less ? 
188. How do you change a less unit to a greater? 
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1. John gives $1.37^ for a pair of shoes, 25 cents for a 
penknife, and 12J- ceuts for a pencil: how much does he 
pay for all? 

Analysis. — We place the numbers so that units operation. 

of the same value may be in the same column, $1,375 

'having reduced the half-cents to decimals. The .25 

addition is perforaaed as in addition of decimals: .125 

Hence, $1,750 

Write the numbers so that units of the same value shall 
fall in the same column, and then add as in decimal 
fractions. 

Peoof. — Same as in decimals. 

1. Add $0,047, $6.^0, $0.47, and 3 mills. 

2. Add 4 dollars, iu cents, 87 cents, and 95 mills. 

3. Add 12Q djmes, 374 cents, and 95^ mills. 

4. Add $67,214, $10,049, $6,041, $0,271, together. 

5. Add $59;316, $87,425, $48,872, $56,708, together. 

6. Add $81:053, $67,412, $95,376, $87,064, together. 

Applications. 

1. A grocer purchased a box of candles, for 6 dollars 89 
cents; a box of cheese, for 25 dollars 4 cents and 3 mills; 
a keg of raisins, for 1 dollar 12^ cents (or 12 cents and 5 
mills) ; and a cask of wine, for 40 dollars 37 cents 8 mills : 
what did the whole cost him ? 

2. A farmer purchased a cow, for which he paid 30 dol- 
lars and 4 mills ; a horse, for which he paid 104 dollars 60 
cents and 1-mill ; a wagon, for which he paid 85 dollars 
and 9 mills: how much did the whole cost? 

169. How do you set down the numbers for addition? How do 
70U add up the columns? How do you place the separating point? 
How do you prove addition? 
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• 

3. Mr. Jones sold farmer Sykes 6 chests of tea, for 
175.641; 9 yards of broadcloth, for 127.41; a plow, for 
$9.75, and a harness, for $19.674 : what was the amount 
of the bill? 

4 A grocer sold Mrs. Williamg 18 hams, for $26.497 ; a 
bag of coffee, for $17,419; a chest of tea, for $27,047, and 
a firkin of butter, for $28.147 : what was the amount of 
her biU ? 

5. A father bought a suit of clothes for each of his four 
boys: the suit of the eldest cost $15,167; of the second, 
$13.407 ; of the third, $12.75, and of the youngest, $11,047: 
how much did he pay in all ? 

6. A father has six children: to the first two he gives 
each 375.416 dollars; to each of the second two, $287.55; 
to each of the third two, $259,004: how much does he 
give to them all? 

7. A man is indebted to A, $630.49; to B, $25; to 
C, 87^ cents; to D, 4 mills: how much does he owe? 

8. Bought 1 gallon of molasses, at 28 cents; a half- 
pound of tea, for 78 cents ; a piece of flannel, for 12 dollars 

6 cents and 3 mills; a plow, for 8 dollars 1 cent and 1 mill; 
and a pair of shoes, for 1 dollar and 20 cents : what did 
the whole cost? 

9. Bought 6 pounds of coffee, for 1 dollar 12^ cents; a 
wash-tub, for 75 cents 6 mills; a tray, for 26 cents 9 mills ; 
a broom, for 27 cents ; a box of soap, for 2 dollars 65 cents 

7 mills ; a cheese, for 2 dollars 87^ cents : what is the whole 
amount ? 

10. What is the entire cost of the following articles, viz. : 
2 gallons of molasses, 57 cents; half a pound of tea, 37J- 
cents; 2 yards of broadcloth, $3.37| cents; 8 yards of flan- 
nel, $9,875; two skeins of silk, 12^ cents, and 4 sticks of 
twist, 8^ cents ? 

11. A person paid $569.75 for muslin, $1256| for silk, 
$674.12^ for calico, $962f for flannel, $169.1876 for thread: 
what did he pay for all? 
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STTBTRACTION. 

170. 1. A man buys a cow for 126.37, and a calf for 
$4.50; how much more does he pay for the cow than for 
the calf? 

Analysis. — The operation is performed as in opebation. 

subtraction of decimals. 126.37 

4.50 
EuLE. — Same as in Subtraction of Decimals. 

$21.87 
Peoof. — The same as in Subtraction of Decimals. 

EXAMFLJQS. 

(1.) (2) 

Prom 1204.679 From I897&400 

Take 98.714 Take 610.098 

Remainder, Remainder, 

(3.) (4.) (5.) 

1620.000 $327,001 $2349 

19.021 2.090 29.33 

6. What is the difference between $6 and 1 mill? Be- 
tween $9.75 and 8 mills? Between 75 cents and 6 Tnills ? 
Between $87,354 and 9 mills? 

7. From $107,003 take $0,479. 

8. From $875,043 tak« $704,987. 

9. From $904,273 take $859,896. 

10. A man's income is $3000 a year; he spends $487.50' 
how much does he lay up ? 

11. A man purchased a yoke of oxen for $78, and a cow 
for $26.003 : how much more did he pay for the oxen than 
for the cow? 

12. A man buys a horse for $97.50, and gives a hundred- 
dollar bill: how much ought he to receive back? 

13. How much must be added to $60,039, to make the 
«um $1005.40? 
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14. A man sold bis house for $3005, this sum being 
$98,039 more than he gave for it: what did it cost him? 

15. A man bought a pair of oxen for $100, and sold 
them again for $75.37^: did he make or lose by the bar- 
gain, and how much? 

16. A man starts on a journey with $100; he spends 
$87.57: how much has he left? 

17. How much must you add to $40,173, to make $100? 

18. A merchant stocked a store, at the beginning of a 
year, at an expense of $10500; during the year he bought 
goods to the amount of $9475f, and sold to the amount of 
$14500.625; his expenses were $1267.31 J; and the goods in 
the store, at the close of the year, are worth $8965.459: 
what was his gain during the year? 

19. A farmer had a horse worth $147.49. He traded 
him for a colt worth $35,048, and a cow worth $47^, and 
received the rest in cash : what cash did he receive ? 

20. My house is worth $8975.034; my barn, $695,879: 
what is the difference of their values, and what would be 
gained if both were sold for $10000 ? 

21. What is the difference between nine hundred and 
sixty-nine dollars eighty cents and 1 mill, and thirty-six 
dollars ninety-nine ceni^ and 9 mills P 
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MULTIPLICATION. 

171. 1. A farmer sells 8 sheep for $1.25 each: how 
much does he receive for the whole? 

Analysis.— The price of one sheep is multiplied operation, 

by the number of sheep. The multiplicand is the $ 1.25 

price of one, in decimals; and the multiplier is an 3 

abstract number, denoting the number of things iTTTAA 

whose value is required. The product, however, will * 
be the same, whichever number is used as the multiplier (Art 
51) -• Hence, 
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Multiply and point off, as in decimal fractions. 

Examples. 

I. What will 8 barrels of flour cost, at $6,375 per barrel? 
i 2. What will 55 yards of cloth come to, at 37^ cents pei 
yard? 

3. What will 300 bushels of wheat come to, at $1.25 pet 
bushel ? 

4. What will 85.25 pounds of tea cost, at $1,311^ per 
pound? 

5. What is the cost of a cask of wine containing 29| 
gallons, at 12.75 per gallon? 

6. What will be the cost of 47 barrels of apples, at $1| 
per barrel? 

7. What is the cost of a box of oranges, containing 450, 
at 2^ cents apiece ? 

8. What is the cost of 307 yards of linen, at QS^ cents 
per yard? 

9. If 1 pound of butter cost 12^ cents, what will 4^ firkins 
cost, each weighing 56 pounds? 

10. At $1.33^ a foot, what will it cost to dig a well 78 
feet deep? 

II. K it cost $2.3125 to keep a horse for 1 week, what 
would be the cost of keeping 3 horses for 18^^ weeks ? 

12. A flour merchant bought 125 barrels of flour at $5^ 
each, and sold them at $5.9375 per barrel: what was the 
amount jof gain ? 

13. A speculator sold 16 houses at $2463. 12^ each, and 
received in exchange 25 lots of ground, each worth, on an 
average, $&72|, and the rest in cash: what cash did he 
receive ? 

14. A cloak required 6| yards of cloth. What would be 
the cost of the cloak, if the cloth cost $3f a yard, and as 
many yards of lining at $0.98|- a yard, and the making cost 
$3.45 ? 
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DIVISION. 

172. 1. Bought 9 pounds of tea for $5.85: what was 
the price per pound ? 

Analysis. — One pound will cost ^ as much as ofebatioh. 

9 pounds. \ of $5.85 is found by diyiding $5.85 9 ) 5.85 

by 9, according to the principles of Diyision of g7 
4>ecimals: Hence the 

Arrange the numbers for divisioUy and proceed as in 
division of decimals. 

Proof.— The same as in division of decimals. 

ExAMPIiBS. 



1. Divide $56.16 by 16. 

2. Divide $495,704 by 129. 

3. Divide $12 by 200. 



4. What is ^ of $400? 

5. What is V^ of $857 ? 

6. What is VW of $6578.95? 



7. Paid $29.68 for 14 barrels of apples: what was the 
price per barrel? 

8. K 27 bushels of potatoes cost $10,125, what is the 
price of a bushel ? 

9. K a man receive $29.25 for a month's work, how much 
is that a day, allowing 26 working days to the month? 

10. A produce-dealer bought 3 barrels of eggs, each con- 
taining 150 dozen, for which he paid $63: how much did 
he pay a dozen? 

11. A man bought a piece of cloth containing 72 yards, 
for which he paid $252: what did he pay per yard? 

12. If $600 be equally divided among 26 persons, what 
will be each one's share? 

13. A lady bought 17i yards of silk for $15.75: what 
was the price per yard? 

172. What is the role for division of United States Money? 
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/ 14. If $47.31i paid for the board of a famUy for 5J 
weeks, what was the price per week? 

15. Jf I pay $4.50 a ton for coal, how much can I buy 
for 167.50 ? 

16. At $7 a barrel, how much flour can be bought for 
$178.50? 

17. How many pounds of tea can be bought for $6.75, at 
75 cents a pound ? 

18. What number of barrels of apples can be bought for 
$47.50, at $2.37i a barrel ? 

19. At 44 cents a bushel, how many bushels of oats can 
be bought for $14.30? 

20. At 34 cents a bushel, how many barrels of apples can 
I buy for $13.60, allowing 2^ bushels to the barrel? 

21. A farmer receives $840 for the wool of 1400 sheep : 
how much does each sheep produce him ? 

22. A merchant buys a piece of goods containing 105 
yards, for which he pays $262.50; he wishes to sell it so 
as to make $52.50 : how much must he ask per yard ? 

23. If 1 acre of land cost $28.75, how much can be 
bought for $3220 ? 

24. Paid $40.50 for a pile of wood, at the rate of $3.37^ 
a cord : how much was there in the pile ? 

ApPIilCATIOKS. 

173. An Aliquot Pakt of a number is any exact divi- 
sor of it, whether integral or fractional. Thus, 3 months is 
an aliquot part of a year, being one-fourth of it; and 12^ 
cents is an aliquot part of 1 dollar, being one-eighth of it 

AiiiciuoT Parts op a DoLiiAR. 



$1 =100 cents. 

I" of a dollar = 50 cents. 
-J of a dollar = 33^ cents. 
^ of a, dollar = 25 cents. 
■J of a dollar = 20 cents. 



I of a dollar = 12i^ cents. 
-3^ of a dollar = 10 cents. 
■^ of a dollar = 6^ cents. 
^ of a dollar = 5 cents. 
^ of a cent = 5 mills. 
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CAS^ I. 

174. To find the cost of several things, when the price of 
a single thing is an aliquot part of $i. 

1. What will be the cost of 69 yards of cotton sheetinfi 
at 33^ cents a yard ? 

Analysis.— 33 J^ cents = ^ of a dollar; 69 yards, operation. 
at $1 a yard, would cost $69 : at i^ of a dollar a 3 ) 69 

yard, it will cost ^ of $69, which is $23: Hence, |23 

BuiiB. — Take such a part of the number of things, as 
the price of a single thi^ig is of $1. 

IBXAMPLES. 

1. What will 100 cocoa-nuts cost, at 12^^ cts.=^ of a dollar 
apiece ? 

2. What will 250 water-melons cost, at 25 cents apiece? 

3. What will 55 tops cost, at Q\ cents each ? 

4. What will 650 yards of muslin cost, at 12^ cents a 
yard? 

5. What will 450, melons cost, at 5 cents apiece? 

6. What will 6640 lemons cost, at %\ cents each? 

7. What will 136 gallons of molasses cost, at 33J cents 
a gallon? 

CASE II. 

176. To find the cost, when the price of one, and the 
number of things are given. 

1. What is the cost of 36 oranges at 6 cents apiece ? 

OPERATION. 

Analysis. — Since 5 cents taken 36 times, is the o/» 

same as 36 taken 5 times (Art 51), the cost will be ^ 

the product of 5 by 36, or of 36 by 5 : Hence, — — • 

$x.o0 

RuiiB. — Multiply the price of 1 by the number of things^ 
or the number of things by the price of i, and the product 
mil be the cost. 
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SxAMPIiBS. 

1. What will 367 hats cost, at $1.12i^ each? 

2. What will 2479 bushels of wheat cost, at $1.50 a 
bushel ? 

3. What will 4204 yards of cloth cost, at 12.37^ a yard ? 
^ 4. What will 3270 barrels of flour cost, at $8.45 a barrel ? 

5. What will be the cost of 3204 cheeses, at $2.39 apiece? 
-^ 6. What will be the Cost of 694 sheep, at $4.29 apiece ? 

CASE III. 

176. To find the cost of things sold by the hundred or 
thousand. 

1. What will be the cost of 936 feet of lumber, at 3 
dollars per hundred ? 

Analysis. — At 3 dollars a foot, the cost would be operation. 

036 X 3 = 2808 dollars ; but as 3 dollars is the price 936 

of 100 feet, 2808 dollars is 100 times the cost of 3 

the lumber ; therefore, if we divide 2808 dollars by aoq aq 
100, which we do by cutting oflf two of the right- 
hand figures (Art. 77), we shall obtain the cost. 

Note. — Had the price been so much per tJiouMnd, we should 
have divided by 1000, or cut off three of the right-hand figures. 

Bui^B. — Multiple/ the number and price together, and 
point off in the product, two places of decimals more than 
there are in both factors, when sold by the hundred, and 
three places more, when sold by the thousand. 

ExAMPIiBS. 

1. What will 4280 bricks cost, at $5 per 1000 ? 

2. What will 2673 feet of timber cost, at $2.25 per C ? 

3. What will be the cost of 576 feet of boards, at $10.62 
per M? 

174. What is Case I. ? Give the rule. 

175. What is Case II. ? Give the rule. 

176. What IS Case HI. T Give the rule. 
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4. What is the value of 1200 feet of lathing, at ? dollars 
per M? 

5. What will be the freight of 6727 pounds, fh)m Buffalo 
to New York, at $2.45 per 100 pounds? 

6. What will 27097 pounds of butter cost, at 128^ per C? 

CASE IV. 

177* To find the cost of articles sold by the ton of 2000 
pounds, when the price of a ton is known. 

1. What is the cost of 1684 pounds of hay, at $10.50 
per ton ? 

OFERATIOK. 

Analysis.— The cost of 1000 pounds will 2 ) 10.50 
be one-half the cost of 2000 pounds, or ~~~ 

$5.25. Then, by the last case, if 1000 ^'j^ 

pounds cost $5 25, 1684 pounds will cost ^^^ 

$8.84100. $8.84100, Ans. 

Bulk. — Divide the price ly 2^ and then find the cost 
of the quantity by the last Case. 

EXASTFLSIS. 

1. What wiU 3426 pounds of plaster cost, at $3.48 per 
ton? 

2. What is the cost of the transportation of 6742 pounds 
of iron from Buffalo to New York, at 7 dollars per ton ? 

3. What is the cost of 6527 pounds of oats, at $30.25 
per ton? 

4. What is the cost of 1678 pounds of coal, at $8.75 
per ton? 

5. What is the transportation of 37941 pounds of rail- 
road iron from New York to Buffalo, at $7.37i per ton ? 

CASE V. 

178. When the number of things is known, and their cost : 
to find the price of i thing. 

177. What is Case IV.? Give the rule. 
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lo If 7 pounds of tea cost $4.55 : what is the price per 
pound ? 

Analysis. — 1 pound will cost one-seventh as operation. 

much as 7 pounds : one-seventh of $4.55 is 65 7 ) 4.55 

cents; therefore, 1 pound will cost 65 cents. toi65 

Rui-B.— i>tViflte the entire cost by the number of things. 

ExAMFIiBS. 

1. Divide 13769.25 into 50 equal parts: what is one part? 
y^ 2. A farmer purchased a farm containing 725 acres, for 

which he paid $18306.25 : what did it cost him per acre ? 

/ 3. A merchant buys 1^ bales of goods at auction, for 
^ which he pays $1000 : what do they cost him per bale ? 
^ 4. A drover pays $125d for 500 sheep : what shall he 
^sell them for apiece, that he may neither make nor lose 

by the bargain ? 

case' VI. 

179. When the cost of a number of things is given, and 
the price of i : to find the number. 

1. If I pay $4.50 a ton for coal, how much can I buy 
for $67.50 ? 

Analysis. — As many tons as $4.50 opekation. 

is contained times in $67.50, which 4.50 ) 67.50 ( 15 tons, 
is 15. 67.50 

Rui«B. — Divide the entire cost by the cost of 1 thing. 

ExAMPIiBS. * * 

,1. If 1 acre of land cost $38.75, how much can be bought 
4or$3560? 

/ 2. How many sheep can be bought for $132, at $1.37| a 
/head? 

' 3. At $4.25 a yard, how many yards of cloth can be 
r bought for $68 ? 

178. What is Case V.? Give the rule. 

179. What is Case VI.? Give the rula 
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MiscBUiABnsous Examples. 

1. If 12 tons of hay cost $150, what will 50 tons cost ? 

2. If 9 dozen spelling-books cost $7,875, what will 6 dozen 
cost ? 8 dozen ? 15f dozen ? 

3. If 75| bushels of wheat cost $131.25, how much wiU 
9i bushels cost ? 37.375 bushels ? 

4. If 320 pounds of coffee cost $44.80, how much will 
675 pounds cost ? 

5. Mr. James B. Smith bought 9 barrels of sugar, each 
weighing 216 pounds, for which ho paid $116.64: how much 
did he pay a pound ? 

6. Mr. Wilson spent ^ of 120 dollars for his wood, and 
thp remainder for coal : the wood was worth $3.75 per cord, 
and the coal $4.37^ per ton: what quantity of each was 
bought ? 

7. A gentleman bought 1 pound of coffee for $.18f ; one 
pound of tea, for $.87^; one pound of butter, for $.31J; 
and one bushel of potatoes, for $3^. He gave a two-dollar 
bill : what change must he receive ? 

8. A farmer sold a yoke of oxen for $80.75; 6 cows, 
for $29 each ; 30 sheep, at $2.50 a head ; and 3 colts, one 
for $25, the other two for $30 apiece : what did he receive 
for the whole lot? 

9. A merchant buys 6 bales of goods, each containing 
20 pieces of broadcloth, and each piece of broadcloth con- 
tained 29 yards: the whole cost him $15660: how many 
yards of cloth did he purchase, and how much did it cost 
him per yard? 

10. A person sells 3 cows, at $25 each ; and a yoke of 
oxen for $65: he agrees to take in payment 60 sheep: how 
much do his sheep cost him per head ? 

11. A man dies, leaving an estate of $33000, to be 
equally divided among his 4 children, after his wife shall 
have taken her third. What was the wife's portion, and 
what the part of each child ? 

12. A person settling with his butcher, finds that he is 
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charged with 126 pounds of beef, at 9 cents per pound ; 85 
pounds of veal, at 6 cents per pound ; 6 pair of fowls, at 
37 cents a pair, and three hams, at $1.50 each : how much 
does he owe him ? 

13. A former agrees to furnish a merchant 40 bushels of 
rye, at 62 cents per bushel, and to take his pay in coffee, ^ 
at 16 cents per pound : how much coffee will he receive ? 

14. A farmer has 6 ten-acre lots, in each of which he 
pastures 6 cows ; each cow produces 112 pounds of butter, 
for which he receives 18^ cents per pound ; the expenses of 
each cow are 5 dollars and a half: how much does he make 
by his dairy ? 

15. Bought a farm of W. K Smith, for 2345 dollars ; a 
span of horses, for 375 dollars ; 6 cows, at 36 dollars each. 
I paid him 520 dollars in cash, and a village lot, worth 
1500 dollars ; how many dollars remain unpaid ? 

16. Divide .5 by .5 ; 12^ by ^ ; 81^ by .8125. 

17. A man leaves an estate of $1473.194, to be equally 
divided among 12 heirs : what is each one's portion ? 

18. If flour is $9.25 a barrel, how many barrels can I buy 
Jgr $1637.25 ? 

19. Bought 26 yptrds of cloth at $4.37^ a yard, and paid 
for it in flour at $7.25 a barrel : how much flour will pay 
for the cloth? 

20. How much molasses, at 22i^ cents a gallon, must be 
given for 46 bushels of oats, at 45 cents a bushel? 

21. How many days' work, at $1.25 a day, must be given 
for 6 cords of wood, worth $4.12^ a cord ? 



2. David Teusty, Bought of Petee Biqteee, 


2462 Feet of boards, at $7. per M. . . . '. 


4520 " 


" " 9.50 " .... 


600 " 


scantling, " 11.37 " .... 


• 900 " 


timber, "15 " .... 


1464 « 


lathing, " .75 per C 


1012 " 


plank, " 1.25 " .... 




Received payment. 




Petee Biqteee. 



I 
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23. New Yobk, May 1, 1862. 

Mr. Jambs Spendthbift, 

Bought of Benj. Saveall, 

16 Pounds of tea, at $.85 per pound 

27 " " coffee, at $.15J per pound 

15 Yards of linen, at $.66 per yard ., 



Amount, $ 

Beceived payment, 

Bekjamujt Saveall. 



24 Albany, June 2, 1862. 

Mr. Jacob Johns, 

Bought of Gideon Gould, 

86 Pounds of sugar, at 9J cents per pound .... 
3 Hogsheads of molasses, 68 galls, each, at 27 cents 

a gallon 

5 Casks of rice, 285 pounds each, at 5 cts. per pound 
2 Chests of tea, 86 pounds each, at 96 cts. per pound 



Total cost, $ 

Beceived payment, for Gideon Gould, 

Chables Clabk. 

25. Habtpobd, November 21, 1862. 

Gideon Jones, 

Bought of Jacob Thbifty, 

69 Chests of tea, at $55.65 per chest 

126 Bags of coffee, 100 pounds each, at 12^ cents per 

pound 

167 Boxes of raisins, at $2.75 per box ..... 

800 Bags of almonds, at $18.50 per bag 

9004 Barrels of shad, at $7.50 per barrel 

60 Barrels of oil, 32 gallons each, at $1.08 per gall. 



Amount, .^ $ 



Beceived the above in full, 

Jacob Thbifty. 



/ 
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DENOMINATE NUMBERS. 

180. A Denominate Number is a denominate unit, or 
a collection of such units. 

181. Two numbers are of the same denomination when 
they have the same unit; and of different denominations, 
when they have different units. 

182. A Compound Denominate Number is one ex- 
pressed by two or more different units; as, 3 yards 2 feet 3 
inches. 

183. A Scale is a series of numbers expressing the law 
of relation between the different units of any number. 

A UNIFORM SCALE is oue iu which the law of relation is 
the same at every step of the scale. 

A VARYING SCALE is ouc in which the law of relation is 
different, at different steps of the scale. 

The UNITS OF A SCALE, at any step, are denoted by the 
number of units in the lower denomination which make one 
unit of the next higher. 

184. Kinds of Units. 
There are eight different Units of Arithmetic; 
I. Units of Abstract Number; 
n. Units of Currency; 
III. Units OF Length; 
rv. Units of Surface; 
V. Units of Volume, or Capacity ; 
VI. Units of Weight; 
VII. Units of Time; 
VEIL Units of Circular Measure. 

I. abstract numbers. 
185. An Abstract Number is one whose unit is not 
named. 

Tablb. 

10 Units make 1 Ten. 

10 Tens 1 Hundred. 

10 Hundred 1 Thousand. 

10 Thousand 1 Ten-thousand. 

&c., &c. 



148 



DENOMINATE NUMBEBfe. 



Table Reversed. 

TeiL Unite. 

Hund. 1 = 10. 

Thous. 1 = 10 = 100. 

Ten-thous. 1 = 10 = 100 = 1000. 

1 = 10 = 100 = 1000 = 10000. 
Scale. — ^Uniform. Units at each step, 10. 

II. CURRENCY. 
I. UNITED STATES CUKRENCY. 

186. The United States Currency, is the Decimal Cur- 
rency established by a law of Congress, in 1792. 



10 Mills (m.) 
10 Cents . . 
10 Dimes 
10 Dollars . 



TABIiS. 

make 1 Cent, 



. marked ct. 

1 Dime, d, 

1 Dollar, .....$. 
1 Eagle, K 



Table Reversed. 

ct. m. 

d. 1 = 10. 

I 1 = 10 = 100. 

B 1 = 10 = 100 = 1000. 

1 = 10 = 100 == 1000 = 10000. 

Scale. — ^Uniform. Units at each step, 10. 



180. What is a denominate number? 

181. When are two numbers of the same denomination ? When of 
different denominations? 

182. What is a compound denominate number? 

183. What is a scale ? Wliat is a uniform scale ? What is a vary- 
ing scale? What denotes the units of a scale at any step? 

184. How many kinds of units are there in Arithmetic? Name 
them. 

185. What is an abstract number? Repeat the Table. What is 
the scale, in Abstract Numbers ? Is it uniform, or variable ? 

186. What is United States Currency? What are its denomina- 
tionst Repeat the Table. What is the scale? 
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II. ENGLISH CURREKCY. 

187. The English Currency, is the Currency of Great 
Britain, 

Tablb. 

4 Farthings (far,) . make 1 Penny, . . . marked d. 
12 Pence . . . . ^ . . 1 Shilling, a, 

20 Shillings 1 Pound, or sovereign, . &. 

21 Shillings .1 Guinea. 

Table Reversed. 

d. fiur. 

s. 1 = 4. 

£ 1 = 12 = 48. 

1 = 20 = 240 = 960. 

Scale.— 1. The units of the scale, beginning at the lowest, are 
4, 12, and 20. When the scale is read from the lowest unit to the 
highest, it is said to be ascending. If we begin at the highest 
unit, the order of reading is reversed, and the units of the scale 
are 20, 12, and 4. When read in this way, the scale is said to b'e 
descending. The connecting steps, or units of the scale, are, how- 
ever, the same in both cases. 

2. The scales are uniform in abstract and decimal numbers; 
also, in duodecimals ; in all other cases they are variable. 

8. Farthings are generally expressed in fractions of a penny : 
Thus, Ifar. = Jd. ; 2far. = Jd. ; 3far. = jd. 

4. By reading the second table from left to right, we can see 
the value of any unit expressed in each of the lower denomina- 
tions. Thus, Id. = 4far. ; Is. = 12d. =48far. ; £1 = 20s. = 240cl. 
= 960far. 

• Reduction. 

188. Eeduction is the operation of changing a number 
from one unit to another, without altering its value. 

187. What is English Currency? What are its denominations? 
Repeat the Table. What are the units of the scale? Is the scale 
uniform, or variable ? 

188. Wliat is Reduction? 



C 
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189. Keduction Descending is the operation of chang- 
ing a number from a greater unit to a less. 

190. Eeduction Ascending is the operation of chang- 
ing a number from a less unit to a greater. 

191. RsDucTfoN Dbscbndikg. 

1. Eeduce £27 6s. 8j^., to the denomination of farthings. 

Analysis. — Since there are 20 shil- 
lings in £1, in £27 there are 27 times 
20 shillings, or 540 shillings, and 6 
shillings added, make 546s. Since 12 
pence make 1 shilling, we next multi- 
ply by 12, and then add 8d. to the 
product, giving 6560 pence. Since 4 
farthings make 1 penny, we next mul- 
tiply by 4, and add 2 failhings to the 
product, giving 26242 farthings for the 
answer : Hence, the following 



OPERATION. 

£27 68. 8d. 2far. 
20 

546s. 
12 

6560d. 
4 



26242, Ans. 



I. Multiply the highest denomination by the units of the 
scale at that step, and add the units, if any, of the next 
lotver denomination: 

II. Proceed in the same manner through all the- denomr 
inations, till the number is brought to the required unit. 

192. REDUCTION AsCEITDIKG. 

1. In 26242 farthings, how many pounds, shillings, and 
pence? 

Analysis. — Since 4 farthings make 1 
penny, we first divide by 4. Since 13 
pence make 1 shilling, we next divide 
by 12. Since 20 shillings make 1 pound, 
we next divide by 20, and find that 
26242 farthings = £27 6s. 8d. 2 far. : 
Hence, the following 



OPERATION. 

4 ) 26242 

12 )6560 . 2far.rem. 
210 ) 54|6 . 8d. rem. 
27 . . 6s. rem. 
Ans. £27 6s. 8d. 2far. 
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I. Divide the given number by the units of the scale at 
that step, and set down the remainder, if there be one: 

II. Divide the quotient by the units of the scale at the 
seco?id step, and set aside the remainder; proceed in the 
same way, through all the denominations j and the last quo-^ 
tient, with the several remainders annexed, will be the answer.] 

Proof. — The proof, in either case, is made by reversing 
the operation. 

ElxAMPIiBS. 

1. Eeduce £15.7js. 6d., to pence. 

OPERATION. PROOF. 

£15 7s. 64, 12 ) 3690 

. _?^ 2|0 ) 30|7 . 6d. rem. 

^^l 15 . . 78. rem. 

--— Ans, £15 7s. 6d. 

3690 

2. In £31 8s. 9d. 3far., how many farthings? Proof. 

3. In £87 14s. S^A,, how many farthings? Also proot 

4. In £407 19s, 11 Jd., how many farthings? 

5. In 80 guineas, how many pounds ? 

6. In 1549fai'., how riany pounds, shillings, and pence ? 

7. In 6169 pence, how many pounds? 

HL UNITS OF LENGTH. 
I. LONG MEASUEE. 

193. This measure is used to measure distances, lengths, 
breadths, heights, depths, &c. 

189. What is Reduction Descending? 

190. What is Reduction Ascending? ^ 

191. What is the rule for Reduction Descending? 

192. What is the rule for Reduction Ascending? 

193. What is Long Measure used for? What are its Units? Re- 
peat the Table. What are the units of the Scale? 



X 
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Tablb. 

13 Inches (in.) . . . make 1 Foot, . . . . : marked ft. 

3 ' Feet ....... 1 Yard, yd. 

5i Yards, or 16J Feet . . 1 Rod, rd. 

40 Rods 1 Furlong, fur. 

1 Mile, mi. 

1 League, L. 



a Furlongs, or 320 Rods 
8 Miles 



69J^ Statute Miles (nearly), or ) 1 Degree of the ) 

60 Geographical Miles . . ) Equator, ) ' ' '^^^' 

560 Degrees a Circumference of the Earth, 



Table Reversed. 













ft. 




In. 








yd. 




1 


= 


12. 






Id. 


1 


= 


3 


= 


36. 




flir. 


1 = 


^ 


= 


16i 


= 


198. 


mL 


1 = 


40 = 


220 


= 


660 


= 


7920i 


1 : 


= 8 = 


320 = 


1760 


= 


5280 


=: 


63360. 



KoTES. — 1. A fathom is a length of six *feet, and is generally 
used to measure the depth of water. A pace is three feet. 

2. A^ hand is 4 inches, used to measure the height of horses. 

8. Scale. — The imits of the Scale, beginning at the lowest unit, 
are 12, 8, 5j, 40, and 8. 

4. The geographical mile is equal to a minute of one of the 
great circles of the earth. 




1. How many inches in 
6 rd. 4 yd, 2 ft. 9 in.? 


2. In 1365 inches, how 
many rods? 


OPBKATION. 

6 rd. 4 yd. 2 ft. 9 in. 


OPERATION. 

12 ) 1365 


5J 


3 ) 113 feet 9 in. 


3 
. 34 

37 yards. 
3 


5i ) 37 yds. 2 feet. 
11)74 

6rd.8halfyd.=4yd. 


113 feet. 
12 


Ans. 6 rd. 4 yd. 2 ft. 9 in. 


, 1365 inches. 
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(li. 7 far. 38 rd., how many feet? 

38 rod^, how many miles? 

mi. l^rd. 6 yd., how many feet ? 

how many miles ? ci 
45 mi. 7 ftir. 20 rd. f yd. 2 ft. 10 in,, how 
J? 
8. In 48*1401716 inches, how many degrees, &c. ? 
'^ 9. If a river is 6o fathoms 5 feet 4 inches deep, what 
is its depth in inehM<|.what is its height? 

10. If a horse is iD^'^ands high, how much in feet and 
inches ? 

II. SUBVEYOBS' MEASUBE. 

194. The Surveyors' or Gunters' Chain is generally used 
in surveying land. It is 4 rods, or 66 feet in length, and 
is divided into 100 links. 

Tablb. 

7.92 Inches .... make 1 Link, . . . marked I. 

100 Links, or 66 feet, ... 1 Chain, e, 

80 Chains 1 Mile, mi. < 

Table Reversed. 

L In. 

c ft. 1 = 7.92. 

a. 1 = 66 == 100 = 792. 

1 = 80 = 5280 = 8000 = 63360. 

Scale. — ^The units of the Scale, beginning at the lowest unit, 
are 7.92, 100, and 80. 

I EXAMFI^S. 

1. In 660 1., how many chains ? 

2. In 40 c. 65 1., how many feet and inches ? 

3. A field, regular in form, is 65 c. 15 1. loug, and 21 c. 14 1. 
broad: what is the distance around it? 

194. What chain is used in land-surveying? What is its length? 
How is it divided ? Repeat the Table. What are the units of the 
Scale? 

7* 

N 
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ni. CLOTH MEASUBB. 

195. Cloth Measube, is used for measuring all kinds 
of cloth, ribbons, and other things sold by the yard. 

Table. 

2^ Inches (in.) . make 1 Kail, . . . marked na, 

4 Nails 1 Quarter of a yard, . qr. 

8 Quarters ....... 1 Ell Flemish, . . K Fl. 

4 Quarters 1 Yard, yd, 

5 Quarters 1 Ell English, . . E. E. 

6 Quarters 1 Ell French, . . E. F. 

Table Reversed. 

na. in. 

qp. 1 = . 2i. 

yd. 1=4=9. 

B.FL 1 =4 = 16 = 36. 

K.K 1 =f =3 = 12 = 27. 

K.F. 1 = H = li = 5 = 20 = 45. 

1 = 1| = 2 = li = 6 = 24 = 54. 

ScALB. — 1. The units of the Scale, b^inning at the lowest unil^ 
and then reckoning from the quarter-^ard, are 2J, 4, 4, 3, 6, 6. 

2. The yard of Cloth Measure, is the yard of Long Measure^ 
and is equal to 36 inches. 

ExABDPIiKS. 

1. In 35 yards 3 qr. 3 na., how many nails? 

2. In 575 nails, how many yards ? 

3. In 49 K R, how many nails? 

4. In 51 E. M. 2 qr. 3 na, how many nails? 

5. In 3278 nails, how many yards? 

6. In 340 nails, how many Ells Flemish ? 

7. In 4311 inches, how many RE.? 

195. For what is Cloth Measure used ? What are its denominft- 
lions f Repeat the Table^ What are the imits of this meaaore? 



/ 
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Square 
Pool 





























IV. UNITS OF SURFACE. 
I. SQUABE MEASUEE. 

196. Square Measure, is used in measuring surfaces, 
which combine length and breadth. 

The unit of this measure, is a square, constructed on the 
unit of length. 

A square, is a figure bounded by four i foot, 

equal sides, at right angles to each other. 
If each side is one foot, the figure is 
called, a square foot. 

If the sides of the square are each one 
yard, the square is called, a square yard. 
If two adjacent sides of the square yard 
be divided into feet, and through the points 
of division, lines be drawn parallel to the 
other sides, the large square will contain i yard = a feei. 

9 small squares, which are square feet. 
Therefore, the square yard contains 9 square feet. 

The number of small squares that is contained in any large 
square, or in 'any figure whose opposite sides are parallel, is 
always equal to the product of the length and breadth. As in 
the figure, 8x8 = 9 square feet. The number of square inches 
contained in a square foot, is equal to 12 x 12 = 144. 

144 Square Inches (sq, in,) make 1 Square Foot, . marked sq. ft, 

9 Square Feet 1 Square Yard, , , , , sq, yd, 

3QJ Square Yards 1 Square Rod, or Perch, . P, 

; 40 Square Rods or Perches . . 1 Rood, B 

4, Roods . ., 1 Acre, A. 

640 Acres . 1 Square Mile, M,^ 

196. For what is Square Measure used? What is the unit in this 
measure ? What is a- square ? If each side is one foot, what is it 
called ? If each side is a yard, what is it called ? How many square 
feet does the square yard contain? How is the numher of small 
squares contained in a large square found? Repeat the Table. 
What are the units of the scale? 
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Table Reversed. 

eq. ft. Bq. in. 

1 = 144. 

9 = 1296. 

272i = 39204. 



Bq. yd. 
1 = 



1 = 30i = 



B. 

A, 1 = 40 = 1210 = 10890 = 1668160. 
1 = 4.= 160 = 4840 = 43560 == 6272640. 
Scale. — The units of the Scale, beginning at the lowest unit, 
are 144, 9, 30^, 40, and 4. 

II. SURVEYOBS' MEASURE, 

197. Surveyors estimate the area of land in Square Miles, 
Acres, Eoods, and Perches. 

Tabi<b. 

16 Perches make 

40 Perches, or 2)^ Square Chains ; . 

4 Hoods 

640 Acres 1 

Table Reversed, 
sq. ch. 
R 1 = 

A. 1 = H = 

eq.mL 1 = 4 = 10 = 

1 = 640 = 2560 = 6400 = 10240. 
Scale. — ^The units of the Scale, beginning at the lowest unit, 
are 16, 2J, 4, and 640. 

ExAMPIiES. 

1. How many perches in 
32 M. 25 A. 3 R. 19 P.? 

OPERATION. 

-32 M. 25 A. 3 E. 19 P. 

640 

20505 acres. 
4 



1 Square Chain. 
1 Rood. 
1 Acre. 

Square Mile, 



P. 

16. 

40. 

160. 



82023 roods. 
40 



3280939 perches. 



2. How many square miles, 
acres, &c., in 3280939 P.? 


OPERATION. 




40 ) 3280939 


. 19 P. 


4)83023 


. 3 R 


640 ) 20505 


. 25 A. 



32 



Ans. 32 M. 25 A. 3 R 19 R 
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c^. 



^ 



3. In 19^A. 2 R 37 P., how many square rods? 

4. In 174 square chains, how many square feet ? 
^^h. In 3'^56 square inches, how many square feet ? 

^. In ilst^ perches, how many acres ? J ^ ^c 3 

7. In 3674139 perches, how many §quar^ miles? ;;, 

8. Mr. Wilson's farm contaijjs 104^ A. 3 R. and 19 R ; 
he paid for it at the rate of 75 cents a perch : what did it 
cost? . 

,- 9. The four walls of a room are eaph 25 feet in length 
and 9^feet in height, and the ceiling is 25 , feet square : how 
much will it cost to plaster it, at S^jcents a square yard ? 



V. UNITS OF VOLUME OR CAPACITY. 



I. CUBIC MEASURE. 

198. Cubic Measure, is used for measuring solids ; as 
stone, timber, earth, and other things, in which the three 
dimensions of length, breadth, and thickness, are considered. 

The unit of this measure is a cube whose edge is the unit 
of ^length. 

A cube is a figure bounded by six equal squares, called 
faces J the sides of the square are called edges. 

A cubic foot is a cube, each of whose faces is a square 
foot; its edges are each 1 foot. 

A culsdc yard is a cube, each of 
whose edges is 1 yard. 

The base of a cube is the face on 
which it stands. If the edge of the 
cube is one yard, its base will contain 
3x3 = 9 square feet; therefore, 9 
cubic feet can be placed on the base, 
and hence, if the block were 1 foot thick, it would contain 9 
cubic feet ; if it were 2 feet thick, it would contain 2 tiers 
of cubes, or 18 cubic feet; if it were 3 feet thick, it would 
contain 27 cubic feet. Applying similar reasoning to other 
like solids, we conclude, that. 




3 ft. = 1 yd 
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The contents of a tody are found by multiplying the 
length, breadth, and thickness together, 

Tablk. 

1728 Cubic Inches (cu. in.) make 1 Cubic Foot, . marked m. ft. 

27 Cubic Feet 1 Cubic Yard, . . . cu. yd. 

40 Feet of round, or ) 

50 Feet of bewn Timber, J * ^ ^^°» ^' 

42 Cubic Feet 1 Ton of Shipping, . . T, 

16 Cubic Feet 1 Cord Foot, .... c'ft. 

8 Cord Feet, or ) h n ^ r^ 

128 Cubic Feci, }••••! Cord C. 

Table Reversed. 



1 = 





Cn.ft. 


Cu.to. 


C.ft. 


1 = 


1728. 


Cn-yd. 1 = 


16 = 


27648. 


. 1 = 


27 = 


46656. 


= 2i = 


40 = 


69120. 


H = 


60 = 


86400. 


U = 


43 = 


72576. 



= 128 = 221184. 



, T.td.T. 

T. hewn T. 
T. ship. 
Cord, 1 
1 = 8 

Notes. — 1. A cord of wood is a pile 4 feet wide, 4 feet high, 
and 8 feet long. 

2. A cord foot is 1 foot in length of the pile which makes a 
cord. 

8. A ton of round timber^ when square, is supposed to produce 
40 cubic feet; hence, one fifth is lost by sqyiaHng. 

Examples. 



1. In 15 cu. yd. 18 cu. ft. 
16 cu. in., how many cubic 
inches ? 



OPEKATION. 
cu. ft. cu. in. 

18 16 



cu. yd. 
15 

_27 
113 

423x1728 + 16 = 730960. 



2. In 730960 cubic inch- 
es, how many cubic yards, 
&c.? 

OPEBATION. 

1728 ) 730960 cu. in. 

27 ) 423 cu. ft. 16 
15 cu. yd. 18 



en. yd. 

Ans. 15 



en. ft. en. in. 

18 16 
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3. How many blocks, of 1 cubic inch, can be sawed from 
a cube of 7 feet, if. there is no waste in sawing ? 

4. In 25 cords of wood, how many cord feet? How 
many cubic feet? ^^ 

5. How many cords of wood in a pile 2^ feet long, 4 feet 
wide, and 6 feet in height ? 

6. In 174964 cord feet, how many cords ? 

7. In 17645900 cubic inches, how many tons of hewn 
timber ? 

II. LIQUID MEASUBE. 

199. Liquid Measube, is used for measuring all liquids. 
Formerly some of them were measured by Beer Measure; 
but that measure is now not much used. 

Tables. 

4 Gills (ffi.) . . make 1 Pint, . . . marked pt 

2 Pints 1 Quart, qt, 

4 Quarts 1 Gallon, gal, 

81 J Gallons 1 Barrel, . . dar. or Ibl, 

2 Barrels, or 63 Gallons 1 Hogshead, . . . hhd. 

2 Hogsheads .... 1 Pipe,^ pi. 

2 Pipes 1 Tim, tun. 

Table Reversed. 

pt gl. 

qt 1=4. 

gal. 1 = 2=8. 

i»r. 1=4= 8 = 32. 

hhd. 1 = 31J= 126 = 252 = 1008. 

pi. 1 = 2 = 63 = 252 = 504 = 2016. 

to. 1 = 2 = 4 = 126 = 504 = 1008 = 4032. 

1 = 2 = 4 = 8 = 252 = 1008 = 2016 = 8064. 

Note. — The standard unit, or gallon of Liquid Measure, in tlie 

United States, contains 231 cubic inches. 

198. For what is Cubic Measure used? What are its denomina- 
tions? What is a cord of wood? What is a cord foot? What is 
a cube ? What is a cubic foot ? What is a cubic yard ? How many 
cubic feet is a cubic yard ? What are the contents of a solid equal 
to ? Repeat the Table. What are the units of the scale ? 
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£xAMPIiES, 

1. In 5 tuns 3 hogsheads 
17 gallons of wine, how many 
gallons ? 

OPERATION. 

5 tuns 3 hhd. 17 gal. 
_4 

23 

63 



76 
139 

1466 



allons. 
1^ 



2. In 1466 gallons, how- 
many tuns, &c. ? 

OFEBATIOir. 

63 ) 1466 

4 )23 17gaL 
5 3 hhd. 



Ans. 6 tuns 3 hhd. 17 gaL 



3. In 12 pipes, 1. hogshead, and 1 quart of wine, how 
many pints? o 

4. In ^i0584 quarts of wine, how many tuns? 

5; In ^01632 gills, how many, tuns ? y 

6. What will be the cost of^^ hpgsheads, 1 barrel, o gal- 
lons, and ^ quarts of vinegar, at 44cents a quart ? 



III. d:by measube. 

200, Dry Measube, is used in measuring all dry arti- 
cles, such as grain, fruit, salt, coal, &c. 

TABIiB. 

2 Pints (pt) . . make 1 Quart, . . marked gf . 

8 Quarts 1 Peck, pk. 

4 Pecks 1 Bushel, bu, 

86 Bushels 







Table Reversed. 












qt. 




pt 






pfc 


1 


= 


2. 




bo. 


1 = 


8 


^ 


16. 


eh. 


1 


= 4 = 


32 


^z 


64. 


1 


= 36 


= 144 = 


1152 


= 


2304. 



Scale. — Tlie units of the Scale, beginning with the lowest unit, 
are 2, 8, 4, and 36. 



REDUCTION. 
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Notes.— 1. The standard bushel of the United States, is the 
Winchester bushel of England. It is a circular measure, 18J^ 
inches in diameter and 8 inches deep, and contains 2150f cubic 
inches, nearly. 

2. A gallon, Dry Measure, contains 268^ cubic inches. 

EXABIPLES. 



1. How many quarts 
there in 65 ch. 20 bu. 3 

7 qt ? 


are 
pk. 


2. 

&c., 


How many chaldrons 
in 75551 quarts? 




OPERATIOK. 






OPERATION. 




65 eh. 


30 bu. 


3pk. 1 


^qt 




8 ) 75551 




36 










4)9443 


7 qi 


390 
197 










36 ) 2360 


3 pk. 


2360 
4 










65 


20 bu. 


9443 
8 








Ans. 


65ch.20bu.3pk.7qt. 


75551 quarts. 













3. In 372 bushels, how many pints? 

4. In 5 chaldrons 31 bushels, how many pecks? 

5. In 17408 pints, how many bushels ? 

6. In 4220 pints, how many chaldrons? 

VI. UNITS OF WEIGHT. 
I. AVOIRDUPOIS WEIGHT. 

201. By this weight all articles arp weighed, except gold, 
silver, jewels, and liquids. 

199. What is measured by Liquid Measure ? What are its de- 
nominations ? Repeat the Table. What are the units of the scale? 
What is the standard wine gallon? 

300. What articles are measured by Dry Measure? What are its 
denominations? Repeat the Table. What are the units of the scale? 
What is the standard bushel? 



X 
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16 Drams {d/r,) 



TABIiB. 

make 1 Ounce, 



marked (m. 



16 Ounces 1 Pound, lb, 

25 Pounds .... 
4 Quarters .... 
20 Hundredweight 



1 Quarter, qr, 

1 Hundredweight . . ,eitU 
1 Ton, T. 



Table Reversed. 

QZ. dr. 

lb. 1 = . 16. 

q,. 1 = 16 = 256. 

cwt. 1 = 25 = 400 = 6400. 

T. 1 = 4 = 100 = 1600 = 25600. 

1 = 20 = 80 = 2000 = 32000 = 512000. 

Scale. — The units of the Scale, beginning with the lowest umt^ 
are 16, 16, 25, 4, and 20. 

Notes. — 1. The standard Avoirdupois pound is the weight of 
27.7015 cubic inches of distilled water. 

' 2. By the .old method of weighing, adopted from the English 
system, 112 pounds were reckoned for a hundredweight; but 
now, the laws of most of the States, as well as general usage, fix 
the hundredweight at 100 pounds. 

3. A ton of coal at the mines, is reckoned at 2240 lb., but at the 
yards, at 2000 lb. 

Examples. 

1. How many pounds are 
there -in 15 T. 8 cwt. 3 qr. 
15 lb.? 

OPBRATIOW. 

15 T. 8 cwt. 3 qr. 15 lb. 
20 



308 cwt 
4 



1235 qr. 
25 



1 



6180 
2471 

30890 lb. 



lb. added, 
ten added. 



2. In 30890 pounds, how 

many tons ? 


OFERATIOir. 




85 ) 30890 




4 ) 1235 qr. 


15 lb. 


20 ) 308 cwt 


3 qr. 


15 T. 


8 cwt 



Ans. 15 T. 8 cwt. 3 qr. 15 lb. 
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3. In 5 T. 8 cwt. 3 qr. 24 lb. 13 oz. 14 dr., how many drams? 

4. In 28 T. 4 cwt. 1 qr. 21 lb., how many ounces? 
6. In 2790366 drams, how many tons? 

6. In 903136 ounces, how many tons ? 

7. In 3124446 drams, how many tons? 

8. In 93 T. 13 cwt. 3 qr. 8 lb., how many ounces? 

9. In 108910592 drams, how many tons ? 

10. What will be the cost of 11 T. 17 cwt. 3 qr. 24 lb. of 
hay, at half a cent a pound? How much would that be a 
ton? 

11. What is the cost of 2 T. 13 cwt. 3 qr. 21 lb. of beef, 
at 8 cents a pound? How much would that be a ton ? 

II. TROY WEIGHT. 

202. Gold, silver, jewels, and liquids are weighed by 
Troy Weight. / 

TABIiB. 

24 Grains (^r.) . make 1 Pennyweight, marked pwt, 

20 Pennyweights ... 1 Ounce, oz. 

12 Ounces 1 Pound, ....... 

Table Reversed. 

pwt. gr. 

1 = 24. 
lb. 1 = 20 = 480. 
1 = 12 = 240 = 5760. 

Scale.— The units of the Scale, beginning with the lowest unit, 
are 24, 20, and 12. 

NoTB.— The standard Troy pound, is the weight of 22.794377 
cubic inches of distilled Water. It is less than the pound Avoir- 
iupois. 

201. For what is Avoirdupois Weight used? How is the Table 
to be read? How can you determine, from the second Table, the 
value of any unit in units of the lower denominations? Name the 
scales. 

Notes. — 1. What is the standard Avoirdupois pound? 

2. What is a hundredweight by the English method? What i» 
h hundredweight by the United States method ? 
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/ 



HXAMPUBS. 

L How many grains are 
there in 16 lb. 11 oz. 15 
pwt. 17 gr. ? 

OPERATION. 

16 lb. 11 oz. 15 pwt 17 gr. 
12 

203 ounces. 
20 



4075 pennyweights, 
24 



97817 grains. 



2. In 97817 grains, how 
many pounds? 



OPERATION. 




24 ) 97817 




20 ) 4075 pwt. 


17 gr. 


12 ) 203 oz. 


15 pwt. 


13 lb. 


11 oz. 



Ana. 16 lb. 11 oz. 15 pwt, 17 gr. 



3. In 25 lb. 9 oz. 20 gr., how many grains? 

4. In 6490 grains, how many pounds ? 

5. In 148340 grains, how many pounds? 

6. In 117 lb. 9 oz. 15 pwt 18 gr., how many grains ? 

7. In 8794 pwt., how many pounds? 

8. In 6 lb. 9 oz. 21 gr., how many grains ? 

9. In 1 lb. 1 oz. 10 pwt 16 gr., how many grains? 

10. A jewel weighing 2 oz. 14 pwt 18 gr., is sold for half 
a dollar a grain : what is its value ? 

Ill, apothecaries' weight, 

203. This weight is used by apothecaries and physicians 
in mixing their medicines. But medicines are generally sold, 
in the quantity, by avoirdupois weight 

TABIiB. 

20 Grains {gr.) . . make 1 Scruple, . . marked 3. 

8 Scruples ..... 1 Dram, 3 . 

8 Drams 1 Ounce, 3 . 

12 Ounces 1 Pound, ft)- 

202. What articles are weighed by Troy Weight? What are its 
denominations? Repeat the Table. « What are the units of the scale ? 
What is the standard Troy pound? 





REDUCTION. 






Table Reversed. 




^ 


3 

J 1 


= 20. 




J 1=3 


= 60. 


n 


1 = 8 = 24 


= 480. 


1 = 


12 = 96 = 288 


= 6760. 
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Scale. — ^The units of the Scale, beginning with the lowest unit, 
are 20, 3, 8, arid 12. 

Note. — The pound and ounce are the same as th^ pound and 
ounce in Troy weight. 

ExAMPI^BS. 



1. How many grains in 
9 ft). 8 I 63 23 12 gr.? 

OPEKATION. 

9 ft. 81 63 23 12 gr. 
12 

116 ounces. 
_8 

934 drams. 
3 

2804 scruples. 
20 



66092 grains. 



2. In 66092 grains, how 
many pounds? 

OPERATION. 

20 ) 56092 
3)28043 



8 ) 934 3 
12 ) 116 I 
9 ft. 



12 gr. 
23 
63 
8! 



Ans. 9 ft. 81 63 23 12gr. 



3. In 27 ft. 9 I 63 1 3, how many scruples ? 

4. In 94 ft. 11 1 1*3, how many drams? 
6. In 8011 scruples, how many pounds ? 

6. In 9113 drams, how many pounds? 

7. How many grains in 12 ft. 9 3 7 3 23 18 gi'.P 

8. In 73918 grains, how many pounds? 

VII. UNITS OF TIMR 

204. Time is a part of duration. The time in which the 
earth revolves on its axis is called a day. The time in which 
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it goes round the sun is 365 days and 6 hours, nearly, and 
is called a solar year. ^ 

Time is divided into parts, according to the following 

Tabids. 

60 Seconds (see.) . . . make 1 Minute, 

60 Minutes 1 Hour, . 

24 Hours 1 Day, , 

7 Days 

52 Weeks (nearly) . 

865 Days 

866 Days 

12 Calendar Months, 



marked m. 

. . . hr. 

. . . da, ' 

1 Week, wis. 

1 Year, yr. 

1 Common Year, yr. 

1 Leap Year, yr. 

1 Year, yr. 



100 Years 1 Century, C. 

Table Reversed. 

m. sec. 

hr. 1 = 60. 

da. 1 = 60 = 360. 

^k. 1 = 24 = 1440 = 86400. 

1 = 7 = 168 = 10080 = 604800. 

yr. m. i 365 = 8760 = 525600 = 31536000. 

1 = 1^ 1 366 = 



8784 = 527040 = 31622400. 



Scale. — The units of the Scale, beginning with the lowest unit, 


are 60, 60, 24, 7, 52, and 12. 








Cai^endar Yeab. 




WraTBB, 


{ 1st Month 


, January, has 81 days. 


2d 


(( 


February, 


' 28 or 29 days. 




, 8d 


(( 


March, 


* 81 days. 


Spring, 


3 4th 


u 


April, • 


* 80 days. 




( 5th 


u 


May, 


* 81 days. 




r 6th 


u 


June, 


' 80 days. 


Summer, 


) 7th 


u 


July, 


* 81 days. 




( 8th 


u 


August, 


* 81 days. 




( 0th 


u 


September, 


* 30 days. 


Autumn, 


) 10th 


a 


October, 


" 81 days. 




(11th 


K 


November, * 


' 80 days. 


Winter, 


12th 


(( 


December, 


' 31 days. 
365 days in a year. 



REDUCTION. 
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Notes.— 1. The years are numbered from the beginning of the 
Christian Era. The year is divided into 12 calendar months, 
numbered from January : the days are numbered from the begin- 
ning of the month : hours, from 12 at night and 12 at noon. 

2. The length of the solar year, is 365 da. 5 hr. 48 m. 48 sec., 
nearly; but it is reckoned at 365 days 6 hours. 

3. Since the length of the year is computed at 365 days and 
6 hours, the odd* 6 hours, by accumulating for 4 years, make 1 
day, so that every fourth year contains 366 days. This is called. 
Bissextile or Leap Year. The leap years are exactly divisible by 
4 : 1876, 1880, 1884, 1888, will be leap years. 

4. The additional day, when it occurs, is added to the month 
of February, so that this month has 29 days in the leap year. 

Thirty days hath September, 
April, June, and November; 
All the rest havp thirty-one. 
Excepting February, twenty-eight alone. 



1. How many seconds in 
365 da. 6 hr. ? 

OPERATION. 

365 da. 6 hr. 
24 

1466 
730 

" 8766 
60_ 

525960 X 60= 31557600 sec. 



2. How many days, Ac., 
in 31557600 seconds? 

OPERATION. 

60 ) 31557600 

20 ) 525960 

24 ) 8766 



365 



6 hr. 



Arts. 365 da. 6 hr. 



3. K the length of the year were 365 da. 23 hr. 57 m. 
39 sec., how many seconds would there be in 12 years? 

204. What are the denominations of Time? How long is a year? 
How many days in a common year? How many days in a leap 
year? How many calendar months in a year? Name them, and 
the number of days in each. How many days has February in the 
leap year? How do yoi^ remember which of the months have 30 
days, and which 31? 
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4. In 126230400 seconds, how many common years? 

5. In 756952018 seconds, how many common years? 
-6. In 285290205 seconds, how many years of 365 da. 6 hr. 

each ? , , 

•^. How many hours in any year from the 31st day of 
March to the 1st day of January following, neither day 
named being counted? 

VIII. CIRCULAR MEASURE. 

205. Circular Measure, is used in estimating latitude 
and longitude, and also in measuring the motions of the 
heavenly bodies. 

The circumference of every circle is supposed to be divided 
into 360 equal parts, called degrees. Each degree is divided 
into 60 minutes, and each minute into 60 seconds. 

Table:. 

60 Seconds (") . . make 1 Minute, . . . marked '. 

60 Minutes 1 Degree, °. 

15 Degrees 1 -fieur-Angle, . . Ar. an, 

80 Degrees 1 Sign, #. 

12 Signs, or 860 Degrees 1 Circle, & 

Table Reversed. 

1= 60. 

hr.an. 1 = 60 == ^ 3600. 

,. 1 = 15 = 900 = 54000. 
e. 1 = 2 = 30 = 1800 = 108000. 
1 = 12 = 24 = 360 = 21600 = 1296000. 

EXAMFLKS. 

1. In 5 s. 29° 25', how many minutes ? 

2. In 2 circles, how many seconds? 

3. In 27894 seconds, how many degrees? 

4. In 3-?295 minutes, how many circles? 

5. In 3 circles 16° 20', how many seconds? 

6. In 8s. 16° 25", how many seconds? 

7. In 8589 seconds, how many degrees? 



BEDUCTION. 169 



MlSCBLI«ANBOUS TaBLBS. 

COIJNTING. 

13 Units, or things, .... make 1 Dozen. / 
12 Dozen 1 Gross. 

12 Gross 1 Great Gross. 

SO Things 1 Score. 

LENGTH. 

18 Inches 1 Cubit. 

22 Inches, nearly, 1 Sacred Cubit 

WEIGHT. 

100 Pounds . 1 Quintal offish. 

196 Pounds 1 Barrel of flour. 

200 Pounds 1 Barrel of pork. 

14 Pounds of Iron or Lead ... 1 Stone. 
21i^ Stones 1 Pig. 

8 Pigs 1 Pother. 

PAPER. 

24 Sheets 1 Quire. 

20 Quires 1 Ream. 

2 Reams 1 Bundle, 

2 Bundles .1 Bale. 

BOOKS. 

The terms, folio, qtuirto, octavo, duodecimo^ &c., indicate 
the number of leaves into which a sheet of paper is folded. 



A sheet folded in 2 leaves, is called, a folio, 

A sheet folded in 4 leaves, .... a quarto, or 4to. 

A sheet folded in 8 leaves, . 

A sheet folded in 12 leaves, . 

A. sheet folded in 16 leaves, . 

A sheet folded in 18 leaves, . 

A sheet folded in 24 leaves, . 

A sheet folded in 32 leaves, . 



an octavo, or 8vo. 

a 12mo. 

a 16mo. 

an 18rao. 

a 24mo. 

a 32mo. 



205. For what is Circular Measure used? How^ia every drde 
supposed to be divided? Repeat the Table. 

8 
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MlSCEliLABTEOUA !ExAMPI<ES. 

1. How many square inches are there in a floor that is 
24 feet long and 18 feet wide? 

2. A ceiling is 24 ft. long, and 18 ft. wide : what would 
be the cost of plastering it, at 50 cents a square yard ? 

3. How many solid feet in a pile of wood 28 feet long, 
4 feet wide, and 6 feet in height? How many cords? 

A 4. A block of marble is 9 feet long, 2^ feet wide, IJ- ft. 
thick . how many cubic feet does it contain ? 
"^5 A room is 16 feet long, 11 feet wide, and 10 feet, 
"high • how many gallons of air does it contain ? 

6. Whot is the cost of a pile of wood that is 82 feet 

long, 18 feet high, and 4 feet thick, at $3.75 per cord ? 

i 7. A pile of bricks, solid, is 14 feet long, 8 feet wide, 

and 12 feet high : how many bricks are there in the pile, a 

brick being 8 inches long, 4 inches wide, and 2 inches thick ? 

8. How many bottles, holding 1 J pints, would be required 
to cor: ain a hogshead of wine? 

9. How many pails of water, each holding 3 gallons 2 
quarts^ can be drawn out of a cistern containing 12 hogs- 
heads 24 gallons 2 quarts? 

10. Tn 372f bushels, how many pints? 

11. A grocer bought ,2 bushels of peanuts at 13 a bushel, 
and sold them at 4 cents a pint : did he make or lose, and 
how much? 

12. In 4044896 j?quare inches of land, how many acres, 
and what is its value, at $75.18f per acre ? 

13. liow many acres are there in 250 city lots of ground, 
each of which is 25 feet by 100 ? 

14. In 6 years (of 52| weeks each), 32 wk 6 da. 17 hr., 
how many hours? 

15. In 811480", how many signs? 

IG. In 2654208 cubic inches, how many cords ? 

17. In 18 tons of round timber, how many cubic inches? 

18. In 84. chaldrons of coal, how many bags containing 
/ 3;^ pecks ? 
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19. In 302 els English, how many yards ? 

20. In 24 hhd. ]8 gal. 2 qt. of molasses, how many gills? 

21. In 76 A. 1 R. 8 P., how many square inches ? 

22. In 445577 feet, how many miles ? 

23. In 37444325 square inches, how many acres ? 

24. How many times will a wheel, 16 feet and 6 inches 
. V circumference, turn round in a distance of 84 miles ? 

- 25. What will 28 rods 129 square feet of land cost, at 
115 a square foot? 

- 26. What will be the cost of a pile of wood, 36 feet long, 
6 feet^ high, and 4 feet wide, at 50 cents a cord foot ? 

27. A man has a journey to perform of 288 miles. He 
travels the distance in 12 days, traveling 6 hours each day : 
at what rate does he travel per hour ? 

28. How many yards of carpeting, 1 yard wide, will carpet 
a room 18 feet by 20 ? 

29. If the number of inhabitants in the United States 
were 24 millions, how long would it take a person to count* 
them, counting at the rate of 100 a minute ? 

. 30. A merchant wishes to bottle a cask of wine contain- 
ing 126 gallons, in bottles containing If pint each : how 
many bottles are necessary ? 

31. From a cube of wood, 4 feet each way, how many 
small cubes, of 1 inch each way, can be sawed from it, 
allowing no waste in sawing? 

32. A merchant wishes to ship 285 bushels of flax-seed 
in casks containing 7 bushels 2 pecks 6ach : what number 
of casks are required ? 

33. The square measure of a floor is 648 sq. ft, and its 
width is 18 ft. : what is the length ? 

34. The square measure of a board is 9 sq. feet, and its 
l-^ngth is 12 feet^ what is its width ? 

o5. A "cellar, 34 feet by 25 feet, and 8 feet deep, is to be 
dug. Supposing that 3 cart-loads of earth make 1 solid 
yard, how many loads of earth would be carted? 

36. How many bricks will pave a sidewalk 25 ft. by 10, 
the dimensions of a brick being 8 in., 4 in., and X^in. ? 
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DENOMINATE FEACTIONS. 

206. A Denominate Fraction is one in which the unit 
of the fractioh-is a denominate number. Thus, 4 of a yard 
is a denominate fraction. 

207. Reduction of deno^jinate fractions is the opera- 
tion of changing a fraction from one unit to another, 
without altering its value. 

CASE I. 

208. To change from a greater unit to a less. 

1. In 1^ of a yard, how many inches? 

Analysis. — Since yards are reduced operation. 

to feet by multiplying by 3, and feet g 4 

are reduced to inches by multiplying -x)x^^ = 20 in. 

by 12, if I be multiplied by 3 and 12, ^ 

the product will be inches: Hence, 

Bulb. — Multiply the frdction by the units of the scale 
till you reach the required unit. 

E^xamplbs. 

2. Eeduce ^ of a £ to the fractiofn of a penny. 

3. Eeduce ^-^ of a £ to the fraOtion of a farthing. 

4. Eeduce -^ of an Ell Eng. to the fraction of a nail. 

5. Eeduce -^ of a hogshead to the fraction of a quart. 

6. Eeduce yf^ of a bushel to the fraction of a pint. 

7. Eeduce -^^^ of a pound Troy to the fraction of a 
grain. 

^8. Eeduce g ^q% ^ of a cwt. to the fraction^f ^an ounce. 

^9. Eeduce .125 cwt. to the decimal of an ounce. 

10. Eeduce .5^125 of a mile to the decimal of an inch. 
--11. Change 4875 of a day to minutes. 
'^ 12. Eeduce .29763 of a degree to the decimal of a second. 
-.13. Eeduce .i723 lb. to the decimal of a grain. 
-14 Eeduce 2.333 £ to pence. 
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CASE II, 
209. To change from-^ less unit to a greater. 

1. In 20 inches, how many yards. 

Analysis. — Inches are reduced to operation. 

yards, by dividing by 12 and 8 in 5 

succession. To divide by 12 and 3, ?^y_Lyl ivd 

is the same as multiplying by -^ and 11% 3 * ^ * 
i; therefore, ^x^xf = I yd. 3 

RtTiiB. — Divide the fraction hy the units of the scale, in 
success-iOft^ till the required unit is reached. 

Examples. 

2. Reduce f of a gallon to the fraction of a hogshead. 
8. Reduce | of a nail to the fraction of a yard. 

4. Seduce \loi f of a foot to the fraction of a mile. 
. 5. Reduce -J of 3^* pwt to the fraction of a pound Troy. 
. 6. Reduce .3125 pt. to the decimal of a gallon. 

Note.— Divide by the units of the scale, and observe the rule 
for pointing in division of decimals. 

7. Change .89725 oz. to the fraction of a cwt. 

8. Change .9825 of a penny to the decimal of a pound. 

9. Reduce 6.875 seconds to the decimal of a day. 
"^O! What decimal of a yard are 27.9175 nails? 

Jl. To what decimal of a mile are 262.318125 feet equal? 
-12. Reduce .009375 pt, to the decimal of a bushel. 
•^13. Reduce 7 drams to the decimal of a lb. ayoirdupois- 
^14. Reduce .056 of a perch to the decimal of an acre. 
"•IS. Reduce 14 minutes to the decimal of a day. 
—16. Reduce 21 pints to the decimal of a peck. 
^^-•17. Reduce *3 75 6 78 feet to the decimal of a mile. 
—18. Reduce .5 quarts to the decimal of a barrel. 

206. Wliat. is a denominate fraction ? 

207. What is Reduction of Denominate Fractions? 

208. What is Case I. ? Give the rule. 

209. How do you change from a less unit to a greater! 

r 
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CASE III. 

210. To find the value of a common fraction in integers of 
lower denominations. 

1. What is the value of f of a pound Troy? 

OPERATION. 

Analysis. — f of a pound, re- Numer. 4 

duced to the fraction of an 12 . 

oz. pwt. 

ounce, is # X 13 = V; of an u^„„^ 5 ) 48 ( 9 12, Ans. 

ounce, which is equal to 9f 45 

ounces: f of an ounce, reduced — 

to the fraction of a pennyweight, ^ 

is I X 20 = i^ of a pwt, or f2 

13 pwt. 5 ) 60 



60 



BuiiS:. 



1 



Multiply the numerator of the fraction by the units of 
the scale, and divide the product by the denominator ; if 
there is a remainder, treat it in the same way, till the re- 
quired denomination is reached. The quotients of tlie sev* 
eral operations wUl form the answer. 

Examples. 

1. What is the value of f of a tun of wine? 

2. What is the value of ^ of a yard ? 

3. What is the value of f of a month ? 

4. What is the value of | of a chaldron ? 

5. What is the value of | of a mile ? 

6. What is the value of -^^ of a ton ? 

7. What is the value of 4 of 3 days ? 

"■"8. What is the value of j of J of ^ bushels of grain? 
9. What is the value of \ hhd.? 

10. What is the value of ^^ of a cwi? 

11. What is the value of ^ of a hogshead of wine? 

12. What is the value of -^ of an acre of land ? 
la. What is the value of 4 tons ? 
14. What is the value of ^ of a common year ? 
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CASE IV. 

211. To fine the value of a decimal in integers of lower 
denominations. 

1. Find the value of .890635 of a bushel. 

OPERATION. 

Analysis.— Multiplying the decimal by 4 .890625 bu. 

aince 4 pecks make a bushel), we have 4 

8.5625 pecks. Multiplying the new decimal* 
by 8 (since 8 quarts make a peck), we 



3.562500 pk. 

have 4.5 quarts. Then, multiplying this 2 

last decimal by 2 (since 2 pints make a 4.500000 qt, 

quart), and we have 1 pint. 2 

Am. 3 pk. 4 qt. 1 pt. 1.000000 pt 

L Multiply the decimal by the units of the scale, point' 
ing off as in muUiplication of decimal fractions : 

11. Multiply the decimal part of the product as before^ 
and continue the operations to the lowest denomination: 
the integers at the lefty form the answer^ 

EXAMFLBS. 

1. What is the value of .002084 lb. TroyP 

2. What is the value of .625 of a wt. ? 

3. What is the value of .625 of a gallon f 

4. What is the value of £.3375 ? ' 

5. What is the value of .3375 of a ton ? 

6. What is the value of .05 of an acre ? 

7. What is the value of .875 of a pipe of wine ? 

8. What is the value of ..125 of a hogshead of wine? 
'9. What is the value of .375 of a year of 365 days ? 

210. How do you find the value of a common fraction in integers 
of lower denominations ? 

211. How do you find the value of a decimal in integers of lower 
denominations ? 
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/ 

10. What is the value of .085 of a £ ? 

11. What is the value of ,86 of a cwt? 
.""12. What is the value of | of .86 cwt. ? 

13. What is the value of .82 of a day ? 

14. What is the value of L089 miles? 

45. What is the value of .09375 of a pound Avoirdupois ? 

16. What is the value of .28493 of a year of 365 days ? 

17. What is the value of £1.046 ? 

18. What is the value of £1.88 ? 

CASE V. 

212. To reduce a compound number to a common fraction 
of a given denomination. 

1. Reduce 9 oz. 12 pwt. to the fraction of a pound Troy. 



Analysis.— In 9 oz. 12 pwt. there 
are 193 pwt. In 1 lb. there are 240 
pwt. Therefore, the part of a pound 
ie expressed by Jff : Hence, 



Reduce the compound number to the lowest denomination 
named in it, and divide the result by the 7iumber of units 
of that denomination which make 1 of the given denomi- 
nation. 

Examples. 

1. What part of a tun of wine is 3 hhd. 31 gal. 2 qt. r 

2. Keduce 3 gal. 2 qt. to the fraction of a hogshead. 

3. Reduce 2 fur. 36 rd. 2 yd. to the fraction of a mile. 

4. What part of a £ is 5s. T^d.? 

6. What paoi; of a pound Troy is 10 oz. 13 pjrt. 8 gr. ? 
6. It cwt O^qr. 12 lb. 7 oz. IJ dr., is what part of a ton? 

/ - 212.' What is Case V.? Give the rule 



OPERATION. 


oz. pwt. 


1 lb. 


9 12 


12 


20 


12 


192 pwt. 


20 




240 pwt 


m= 


= f Va. Ans. 
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7. Eeduce 2 R 32 P. 8 ycL to the fraction of an acre. 

8. Eeduce lis. 9d. IJ far. to the fraction of a guinea. 
d. What part of a cwt. is 9 tenths of a pound Y 

10. What part of an Ell English is 3 qr. 3 na. 1^ in. ? 

11. Eeduce 3° 15' 18J" to the fraction of a sign. 
' 12. Eeduce 3^ inches to the fraction of a hand.- 

13. Eeduce 5 yd, 2 ft. 9 inches to the fraction of a mile. 

CASE VI. 

213. To reduce a compouod number to a decimal of a given 
denomination. 

1. Eeduce £1 4s. 9|d. to the decimal of a £. 

Analtsib.— Reduce the fd. to a decimal, 
and annex the result to the 9d., and we have 

9.75d. Dividing 9.75d. by 12 (since 13 pence f^- = •^^^\ 

=l8.), and annexing the quotient to the 4s., "i^ ^ y.7oa. 

we have 4.8125s. Then dividing by 20 (since 12 ) 9.75d. 

20s. =£1), and annexing the quotient to thor on vTqTok 

£1, we have £1.240626 : '^^ ) 4.bl^58. 

Ans. £1 4s. 9id. = 1.24:0625£. 

I. If the lowest denomination contaitis a fraction, reduce, 
it to a decimal, and prefix the integral part: 

II. Then divide hy the units of the scale, and annex the 
quotient as a decimal to the next higher denomination, and 
so on until the decimcU is reduced to the required denom- 
ination. 

!ExA]»iPiiX:s. 

1. Eeduce 4 wk. 6 da. 5 hr. 30 m. 45 s. to the decimal of 
a week. 

^' 2. Eeduce 2 lb. 6 oz. 12 pwt. 16 gr: to the decimal of a 
pound. • ' 

d. Eeduce 3 feet 9 inches to the decimal of yards. 

218. What is Case VI.? What is the rule? 
8* 
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4. Reduce 1 lb. 12 dr., avoirdupois, to the decimal of 
pounds. 

5. Eeduee 5 leagues 2 furlongs to the decimal of leagues, 

6. Eeduee 4 bu. 3 pk. 1 pt to the decimal of bushels. 
1. Eeduee 5 oz. 13 pwt. 12 gr. to the decimal of a pound. 
Sr^E educe 15 cwt 3 qr. 2^ lb. to tlile decimal of a ton. 

-^. Eeduee 5 A. 3 E. 21 sq. rd. to the decimal of acres. 
—10. Eeduee 11 pounds to the decimal of a ton. 
-*1. Eeduee 3 da. 12f sec. to the decimal of a week. 
/12. Eeduee 14 bu. 3f qt. to the decimal of a chaldron. 
—13. Eeduee 7 mi. 7 fur. 1 rd. to the decimal of miles. 

J.4. Eeduee 15s. 6d. 3.375 far. to the decimal of a pound. 
-15. Eeduee 4°^ 36'.8125 to the decimal of a sign. 



J 



ADDITION. 

214. Addition of Compound NtmBERS is the operation 
of finding a number equal to two or more given numbers. 

1. How many pounds, shillings, and pence are there in 
M 8s, 9d., £27 14s. lid., and £156 17s. lOd. ? 

ANAiiTsifi.— Having written the numbers, 
add the column of pence; then 30 pence operation. 

are equal to 3 shillings and 6 pence: write * ^' ^* 

down the 6, carrying the 2 to the shillings. 4 8 9 

Find the sum of the shillings, which is 41 ; ^ • ^^ ^^ 

that is, 2 pounds and 1 shilling over. Write lob 17 10 
down Is. ; then, carrying the 2 to the col- £189 Is. 6d. 
nmn of pounds, we find their sum to be 
£189 l3. 6d. 

Note. — In simple numbers, the number of units of the scale, 
at any place, is 10. Hence, we carry 1 for every 10. In denom- 
inate numbers, the scales vary. The number of units, in passing 
from pence to shillings, is 12 ; hence, we carry one for every 12. 
tn passing fi'om shillings to pounds, it is 20 ; hence, we carry one 
for every 20. In passing from one denomination to another, we 
divide the sum of each column hy the units of the scalcy omd add iha 
S^tMtient to the next column. Hence, 
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I. Write the numlers to he added, so that units of the 
same name shall stand in the same column: 

II. Beginning with the lowest denomination, add as in 
simple numbers ; divide the sum of each column by the units 
of the scale, at that plaoe, and add the quotient to the next 
column^ 

Pboof. — The same as in simple numbers. 





EiXABIPIiES. 






(1-) 






(2.) 




£ B. d. 




lb. 


oz. pwt. 


gr- 


173 13 5 




171 


6 13 


144 


87 17 7f 




391 


11 9 


12 


75 18 7J 




230 


6 6 


13 


. 25 17 8i 




94 


7 3 


18f 


10 10 lOi 




42 


10 15 


20 


373 18 3 










(3.) 






(4-) 




I> J ! 9 


gr- 


T. cwt. qr. lb. 


o%.~ 


24 7 2 1 


16 


15 12 1 10 


lOi 


17 11. 7 2 


19 


71 


8 2 6 





36 6 5 


h 


83 19 3 15 


/5 


15 9 7 1 


13 


36 


7 20 


14| 


9 3 4 1 


_9 


47 11 2 2 


11 


(5.) 






(6.) 




tan. pi. bhd. gal. 


qt 


ch. 


bu. pk. 


It. pt 


14 2 1 27 


3 


27 


25 3 


7 -1 


15 1 2 25 


2 


59 


21 2 


6 3 


4 2 1 27 /I 


2 


1 2 


t n 


5 1 62 


3 


5 


9 1 


8 2 


7 1 2 21 


2 


44 


7 3 


5 1 



214 What is Addition of Compound Numbers ? How do you set 
down the numbers for addition? How do you add? What is the 
rule for addition ? How do you prove addition ? 
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(7.) 






(i 


i) 




jr. 


mo. wk. da. 


hr. 


B. 


o 


f 


// 


4 


11 3 6 


20* 


5 


17 


36 


29 


3 


10 2 5 


21| 


7 


25 


41 


21 


5 


8 14 


19tV 


8 


15 


16 


09 


101 


9 3 7 


23 


3 


12 


08 


10 


55 


8 4 6 


HisV, 


4 


17 


50 


40 



ApPlilCATIONS. 

1. Add 46 lb. 9 oz. 15 pwt. 16 gr., 87 lb. 10 oz. 6 pwt 
14 gr., 100 lb. 10 oz. 10 pwt. 10 gr., and 66 lb. 3 pwt. 6 gr. 
together. 





(2.) 








(3.) 


L. 


mi. ftxr. rd, yd. 


ft. 






E. FL qr. na. 


16 


2 7 39 9 


H 






126 4 4 


327 


1 2 20 7 


1- 






65 3 1 


87 


1 15 6 


I: 






72 1 3 


1 


1112 






157 2 3 




(^) 








(5.) 


CO. yd. 


cn. ft. ca. iiL 




u. 


A. 


B. P. K|.;d. 


65 


25 1129 




2 


60 


3 37 25 


37 


26 132 




6 


375 


2 25 21 


50 


1 1064 




7 


450 


1 31 20 


22 


19 17 




11 


30 


25 19 



-^ 



6. What is the weight of forty-six pounds, eight ounces, 
thirteen pennyweights, fourteen grains ; ninety-seven pounds, 
three ounces ; and one hundred pounds, five ounces, ten 
pennyweights, and thirteen grains? 

7. Add the following together: 29 T. 16 cwt. 1 qr. 14 lb, 
12 oz. 9 dr., 18 cwt. 3 qr. 1 lb., 50 T. 3 qr. 4 oz., and 2 T. 
1 qr. 14 dr. 

8. What is the weight of 39 T. 10 cwt. 2 qr. 2 lb. 15 oz. 
2 dr., 17 cwt. 6 lb., 12 cwt. 3 qr., and 2 qr. 8 lb. 9 dr.? 
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^ 9. What is the sum of the following: 314 A- 2 E. 39 P. 
200 sq. ft. 136 sq. in,, 16 A. 1 R 20 P, 10 sq. ft., 3 E. 36 P., 
and 4 A. IE. 16 P. ? 

10. Find the contents of 64 T. 33 ft. 800 cu. in., 9 T. 
1200 cu. in., 25 ft. 700 cu. in., and 95 T. 31 ft. 1500 cu. in. 
of round timber. 

11. Add together, 96 bu. 3 pk. 2 qt. 1 pt., 46 bu. 3 pk. 

I qt. 1 pt., 2 pk. 1 qt 1 pt, and 23 bu. 3 pk. 4 qt 1 pt 

^ 12. What is the area of the four following pieces of 
land : the first containing 20 A. 3 B. 15 P. 250 sq. ft 116 
sq. in. ; the second, 19 A. 1 i^. 39 P. ; the third, 2. E. 10 P. 
60 sq. ft; and the fourth, 5 A. 6 P. 50 sq. in.? 

^13. A farmer raised from one field, 37 bu. 1 pk. 3 qt. of 
^wheat ; from a second, 41 bu. 2 pk. 5 qt of barley ; from a 
-third, 35 bu. 1 pk. 3 qt of rye ; from a fourth, 43 bu. 3 pk. 
' . 1 qt. of oats : how much grain did he raise in all ? 

^ 2^~^14. A grocer received an invoice of 4 hhd. of sugar: the 
\r first weighed 11 cwt 15 lb. ; the second, \% cwt 3 qr. 15 lb. ; 

the third, 9 cwt 1 qr. 16 lb. ; the fourth, 12 cwt. 1 qr. : how 

much did the four weigh ? 

/ 15. A lady purchased 32 yd. 3 qr. of sheeting; 31 yd. 1 qr. 
of shirting; 14 yd. 2 qr. of linen; and 6 yd. 2 qr. of cam- 
bric: what was the whole number of yards purchased? 

16. Purchased a silver teapot, weighing 23 oz. 17 pwt. 

II gr. ; a sugar-bowl, weighing 8 oz. 13 pwt 19 gr. ; a cream 
pitcher, weighing 5 oz. 11 gr. : what was the weight of the 
whole ? 

17. A stage goes one day, 87 mi. 6 fur. 24 rd. ; the next, 
75 mi. 3 fur. 17 rd.; the third, 80 mi. 7 fur. 10 rd.; the 
fourth, 78 mi. 5 fur. : how far does it go in the four days ? 

,--18. Bought three pieces of land: the first contained 17 
acres 1 R 35 P. ; the second, 36 acres 2 E. 21 P. ; and 
the third, 46 acres OR 37 P. : how much land did I pur- 
chase? 



\ 
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/ 

ADDITION OP FRACTIONS. 

215. 1. Add £f to |s. 

£f = f of ^ = A/t shilling. 
Then, i^ + I = 1^ + II = ^8. = i^ = 148. 2d. 

Or, |s. may be reduced to the fraction of a £: thuE^ 
Is. = I of ^£ = 3f^ of a £ = ^ of a £. 
Then, j + ^ = 4| + ^ = ^ofa£, 

which, being reduced, gives 148. 2d. Ans. 

2. Add f of a year, ^ of a week, and ^ of a day. 
I of a year = | of ^^ days = 31 wk. 2 da. 
1^ of a week = |^ of 7 days = . . 2 da. 8 hr. 
I of a day = . . . . 3 hr. 

Ans. 31 wk. 4 da. 11 hr. 

Reduce the fractions to the same unit, and then add as 
in simple fractions : 

Or : Redtice the fractions, separately, to integers of laioer 
denominations, and then add as in denominate nuiribers. 

^Examples. 

1. Add 4 of a ton and ^ of a cwt 

2. Add I of a yard, j of a foot, and ^ of a mile. 

3. Add 1\ miles, ^ of a furlong, and 30 rods. 

4. Add f cwt, ^ lb., 13 oz., ^ cwt, and 6 lb. 

5. Add 5| days and 52^^ minutes. 
^6. Add £f, 3.758., and .975d. 

-7. Add .2965 T., .8725 cwt, .63725 qr., and .1625 lb. 

215. What is the rule for the addition of denomiDate fractions? 
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8. A tailor bought 3 pieces of cloth, containing respect- 
ively, 18| yards, 21f Ells Flemish, and IjS* Ells English: 
how many yards in all ? 

9. Mr. Merchant bought of farmer Jones, 22J bushels of 
wheat at one time, 19-^ bushels at another, and 33|^ at 

V another: how much did he buy in all? 
' ^*i- rlO. Mr. Warren pursued a bear for three successive days; 
^ V/ the first day he traveled 28f miles; the second, 33^ miles;' 
i the third, 29^ miles, when he overtook him : how far had 

" ^ he traveled ? 

11. Bought 3 kinds of cloth : the first contained ^ of 3 

of f of f yar^s ; the second, J of |^ of 5 yards ; and the 
third, ^ of f of ^ yards: how much in them all? 
12. Add 1+ cwt, 17| lb., and 7^ oz. 



SUBTRACTION. 

216. SuBTBACTioi^ OF CoMPOui^D NUMBERS is the Opera- 
tion of finding the difference between two compound num- 
bers. 

1. What is the difference between £27 16s. 8d. and £19 
17s. 9d.? 

Analysis. — We cannot take 9d. trom 9d. ; opeeation. 

we therefore add to the upper number as 20 12 

many units as are contained in the scale, *"^* ^^^' "^* 

and at the same time add 1, mentally, to the ^ * 

next higher denomination of the subtrahend. 7 18 11 

TVe then say, 9 from 20, leaves 11. Then, ^ 

as we canno^ subtract 18 from 16, we add 20, and say, 18 fiom 
36, leaves 18. . Now, as we have taken 1 pound = 20 shillings, 
from the poundis, and added it to the shillings, there are but 26 
pounds left. We may then say, 19 from 26, leaves 7, or 20 from 
27, leaves 7. The letter is the easiest in practice. The first step^ 
is called borrowing.' the aecond, carrying: Hence, 
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Buuffi. 

L Set down the less number under the greater^ placing 
units of the same value in the same column : 

IL Begin with the lowest denomination, and subtract as 
in simple numbers, borrowing and carrying when necessary^ 
according to the scale. 

Pboof.— The same as in simple numbers. 

EXAJKPLBS! 

(1.) (2.) 

A. B. P. T. cwt. qr. lb. 

From • 18 3 28 4 12 3 20 

Take . 15 2 30 2 18 3 1 

Remainder, 

(3.) (4.) 

lb. 02. pwt. gr. lb. oz. pwtw gr 

From . -273 18 9 10 

Take . 97 10 18 21 9 10 15 20 
Bemainder, 

(5.) (6.) 

T. cwt qr. lb. oz. cwt. qr. lb. oz. dr. 

From . 7 14 1 3 6 14 2 12 10 8 

Take . 2 6 3 4 11 6 3 16 15 3 

Remainder, 

(7.) (8.) 

tun. hhd. gaL qt pt yr. wk. da. br. min. mc 

From 151 3 50 3 2 95 25 4 20 45 50 

Take 27 2 54 3 2 80 30 6 23 46 56 

Rem., 

(9-) (10.) f 

mi. ftir. rd. yd. ft. A. R. P. sq.^ sq ft. 

From 84 7 13 2 1 From 145 3 35 19 6^ 
Take 69 7 25 4 2f Take 98 3 39 25 /8|> 



0^ 



216. What k the rule for Subtraction of Compound Nnmhers^ 
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£ 8. d. B. ° ' '^ 

Prom 25 17 ^ From 11 24 19 32^ 

Take 19 19 ^ Take 9 29 59 59| 

' 13. From 38 mo. 2 wk. 3 da. 7 hr. 10 m., take 10 mo. 
3 wk. 2 da. 10 hr. 50 m. 

14 From 176 yr. 8 mo. 4 wk. 4 da., take 91 yr. 9 mo. 
2 wk. 6 da. 

16. From £3, take 38. 

16. From 2 lb., take 20 gr. Troy. 

17. From 8 ft), take 1 ft) 1 § 2 3 23. 

18. From 9 T., take 1 T. 1 cwt 2 qr. 20 lb. 15 oz. 14 dr. 
\ 19. From 3 miles, take 3 fur. 19 rd. 

f" V jlJL?^* -"■ piirchased 167 lb. 8 oz. 16 pwt. 10 gr. of silver, and 
sold 98 lb. 10 oz. 12 pwt 19 gi-. : how much had I left ? 

21. I bought 19 T. 11 cwt 2 qr. 2 lb. 12 oz. 12 dr. of old 
iron, and sold 17 T. 13 cwt. 2 qr. 19 lb. 14 oz. 10 dr. : what 
had I left? 

22. I purchased 101ft) 11 5 73 ^3 19 gr. of medicine, 
and sold 17tt)2§33l35gr.: how much remained un- 
sold? 

23. From 46 yd. 1 qr. 3 na., take 42 yd. 3 qr. 1 na 2 in. 

24. Bought 7 cords of wood, and 2 cords 78 feet having 
been stolen, how much remains? 

TIME BETWEEN DATES. 

217. To find the time between any two dates. 
1. What time elapsed between July 5th, 1848, and August 
3th, 1850 ? 

Note. — In the first date, the number of the 

year is 1848; the number of the month, 7, operation. 

and the number of the day, 5. In the second ^' ™°- ^ 

date, the number of the year is 1850, the ^^^^ ^ ^ 

number of the month, 8, and the number of 1848 7 5 

the day, 8. Hence, to find the time between 2 13 
'' two dates: 
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Write the numbers of the earlier date under those of the 
later, and subtract according to the preceding Rule. 

Notes. — 1. In finding the difference between dates, as in cast- 
ing interest, the month is regarded as the twelfth part of a year, 
and as containing 30 days. | 

3. The civil day begins and ends at 12 o'clock at night. 

2. What is the difference of time between March 2d, 
1847, and July 4th, 1856 ? 

3. What is the difference of time between April 28th, 
1834, and February 3d, 1856 ? 

4. What time elapsed between November 29th, 1836, and 
January 2d, 1854? 

5. What time elapsed between November 8th, at 11 o'clock, 
A. M., 1847, and December 16th, at 4 o'clock, p. M., 1850 ? 

• OPBKATION. 

Analysis. — The hours are numbered y. mo. da. hr. 

from 12 at night, when the civil day be- l^^^ 1^ 16 16 

gins. The numbers of the years, months, 1847 11 8 11 

days, and hours, are used. 3 18 5 

6. What time elapsed between October 9th, at 11 P. m., 
1840, and February 6th, at 9 P. M., 1853 ? 

7. Mr. Johnson was bom September 6th, 1771, at 9 
o'clock, A. M., and his first child November 5th^ 1801yat 9 
o'clock, p. M.: what was the difference of their ages? 

8. The revolution commenced April 19th, 1775, and a 
general peace took place January 20, 1783 how long did 
the war continue ? 

9. America was discovered by Columbus, October 11, 
1492 : what was the length of time to July 25, 18C2 ? 

217. Give the rule for finding the diflTerence between two dates. 
How is the month reckoned ? At what time does a civil day 
begin ? 
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SUBTRACTION OF FRACTIONS. 

1. From i of a £, take ^ of a shilling. 

^ of a shilling = i of ^ of a £ = -gV of a £. 
Then,i£--^£ = U-^ = U of a £ = 9s. 8d. 

2. From 1| lb. Troy weight, take J oz. 

lb. oz. pwt gr. 

If lb. = J lb of ^ oz. = 1 9 

i oz. = I of -8^ of ^ gr. = 80 gr. = 3 8 

Ans. 1 8 16 16. 
Hence, the following 

Reduce the fractions to the same unit, and then subtract 
as in simple fractions: 

Or : Reduce the fractions^ separately, to integers of lower 
denominations, and then subtract as in compound numbers. 

ExAMFIiBS. 

1. From I oz., take | pwt. 

2. From £1^, take f of a shilling. 
•3. From 1^ oz., take -J pwt. 

4. From )^ of a day, take f of a second. 

5. From f of a rod^ take ^ of an inch. 

6. From ^ of a hogshead, take f of a qnart 

7. From \ oz., take ^ pwt. 

8. From 4^ cwt., take 4^^ lb. 

9. From 8^ cwt., take 4^ lb. 

10. From 3^ lb. Troy weight, take \ oz. 

11. From 1^ rods, take ^ of an inch. 

12. From ^Tb, take -^l. 

13. From .69875 of a tun, take .386125 hhd. 

14. From 2.9675 wjc., subtract 5.96974 days. 

15. From ^ cwt. of sugar, there was taken .2125 qr. : 
what was the remainder worth, at 6 cents a pound ? 



\ 



OPERATION. 


yd. 


qr. 


na. 


6 


2 


3 
5 


30 


10 


15 


33 


1 


3 
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MULTIPLICATION. 

218. MULTIPLICATIOIS' OF COMPOUND NUMBERS is the 

operation of taking a compound number as many times aa 
there are units in the multiplier. 

A tailor has 5 pieces of cloth, each containing 6 yd. 2 qr. 
3 na. : how many yards are there in all ? 

Analysis. — In all the pieces there are 5 times 
as much as there is in 1 piece. If, in 1 piece, 
each denomination be taken 5 times, the result 
will be 5 times as great as the multiplicand. 
Taking each denomination 5 times,, we have 30 
yd. 10 qr. 15 na. 

But, instead of writing the separate products, 
we begin with the lowest denomination, and say, 5 times 8 na. 
are 15 na. ; divide by 4, the units of the scale, write do^Ti the 
remainder, 3 na., and reserve the quotient, 3 qr., for the next 
product. Tlien say, 5 times 2 qr. are 10 qr., to which add the 
8 qr., making 18 qr. Then divide by 4, write down the remain- 
der, 1, and reserve the quotient^ 3, for the next product. Then 
say, 5 times 6 are 30, and 3 to carry, are 33 yards: Hence, 

L Write down the denominate number y and set the muU 
tiplier under the lowest denomination: 

II. Multiply as in simple numbers, and in passing from 
one denomination to another, divide by the units of the 
scale, set down the remainder, and carry the quotient to. the 
next product. 

Pkoof. — The same as in simple numbers. 
Examples. 



£ 8. d. tu. 

17 15 9 3 
6 


T. cwt. 

10 


(2.^ 

qr. lb. 
2 


01. 

12 

7 


106 14 10 2 


3 10 


19 


4 
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(3.) (4.) 

y^JXL ftu. rd. yd. ft. s. <> ' " 

9 3, 20 3 2 9 9 27 36 

6 . 3 







(5.) 




V-T. 




(6.) 






yr. 


mo 


. da. 


hr. 


cwt 


qr. lb. 


oz. 


dr. 


6 


5 


15 


18 
5 


6 


12 


3 20 


1-Z 


9 

_8 



-7rHow much sugar in 12 barrels, each containing 3 cwt. 
3 qr. 2 lb. 

OPERATION. 
T. cwt. qr. lb. 

Analysis.— Tlie multiplicand is 8 cwt. 3 3 2 

8 qr. 2 lb.; and the multiplier 12, a com- 3 

posite number: we therefore multiply by 8 ^ J g 

and 4, in succession, - 4. 

2 5 24 

/g. A farmer has 11 bags of com, each containing 2 bu. 
1 pk. 3 qt. : how much com in all the bags? 

9. In 7 loads of wood, each containing 1 cord and 2 cord 
feet, how many cords ? 

. 10. A bond was given 21st of May, 1825, and was taken 
up the 12th of March, 1831 : what will be the product, if 
the time which elapsed from the date of the bond till the 
time it was taken up be multiplied by 3? 
^ IL What is the weight of 1 dozen silver spoons, each 
weighing 3 oz. 6 pwt. ?- 

12. What is the weight of 7 tierces of rice, each weighing 
5 cwt. 2qr. 16 1b.? 

13. Bought 4 packages of medicine, each containing 3 fib 
41 63 l3 16 gr. : what is the weight of all? 

14. How far will a man travel in 5 days, at the rate of 
24 mi. 4 fur. 4f rd., per day ? 

218. What is Multiplication of Compound Numbers? What is 
the rule? 
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15. How much land is there in 9 fields, each field con- 
taining 12 A. 1 R 25 P. ? 

16. How many yards in 9 pieces, each 29 yd. 2 qr. 3 na.? 

17. If a vessel sails 5 L. 2 mi. 6 fur. 36 rd. in one day, 
how far will it sail in 8 days? 

>i8. How much water will be contained in 96 hogslieadsi 
each containing 62 gal. 1 qt. 1 pt. 1 gi. ? 

19. If one spoon weighs 3 oz. 5 pwt. 15 gr., what is the 
weight of 120 spoons ? 

20. If a man travels 24 mi. 7 fur. 4 rd. in one day, how far 
will he go in one month of 30 days? 

21. If the earth revolves 0° 15' of space per minute of 
me, how far does it revolve per hour? 

22. Bought 90 hhd. of sugar, each weighing 12 cwt. 2 qr. 
11 lb.: what was the weight of the whole? 

23. What is the cost of 18 sheep, at 5s. 9^. apiece? 
y,24* How much molasses is contained in 25 hhd., each 
hogshead having 61 gal. 1 qt. 1 pt. ? 

25. How many yards of cloth in 36 pieces, each piece 
containing 25 yd. 3 qr. ? 



nn 



DIVISION. 



219. Division of Compound Numbers is the operation 
of finding how many times one number is contained in an- 
other, when one or both are compound. . • 

1. Divide £25 15s. 4d. by 8. 

Analysis. — We first say, 8 into 25, 

3 times and £1 or 20s. over. Then, operation. 
after adding the 15s., we say, 8 into 35, 8 ) £25 15s. 4d. 

4 times and 8s. over. Then, reducing £3 ^^ 5^ 
the 3s. to pence, and adding in the 4d., 

we say, 8 into 40, 5 times. 
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2. Divide Se'bu. 3 pk. 7 qt. operation. 

by 7. 7 ) 36 bu. 3 pk. 7 qt. ( 5 bu. 

Analysis. — In this example, 2z. 

we find that 7 is contained in 1 

36 bushels, 5 times and 1 bushel 4 

over. Reducing this to pecks, ij» \~i^ ^j^ / j ^^ 

and adding 8 pecks, gives 7 ij* 

pecks, which contains 7, 1 time - 

and no remainder. Multiplying ^ 

by 8 quarts, and adding, gives _ i 

7 quarts to be divided by 7 : 7 ) 7 ( 1 qt. 

fience, when the divisor is an 7 

abstract number, we have the ~Ans. 5 bu. 1 pk 1 qt. 
following 

1. Begin with the highest denomination and divide as 
in simple Jiumbers: 

II. Reduce the remainder, if any, to the next lotoer de- 
nomination and add in the units of that denomination, for 
a new dividend: 

III. Proceed in the same manner, through all the denom- 
inations. 

Proof, — By multiplication, as in simple numbers. 
Notes. — 1. If the divisor is a composite number, we may divide 
by the factora in succession, as in simple numbers. 

2. Each quotient figure has the same unit as the dividend from 
which it was derived. 

3. If the divisor is a denominate number, reduce it and the divi 
dend to the same unit, and then divide as in simple numbcs. 

(1.) / (2.) 

T. cwt. qr. lb. A, R. P. 

7 ) 1 19 l 12 9 )115 3 25 

Quotient, 5 2 16 /4 4 2 ' 

(b.) (4.) 

L. mi. ftir. rd. bu. pk. qt. 

^ )iI_l_I-J ^ )25 3 4 

Qaotient, 
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6. Divide 17 cwt. qr. 2 lb. 6 oz. by 7. ' 

6. Divide 49 yd. 3 qr. 3 na. by 9. 

7. If a man, lifting 8 times as much sa a boy, can raise 
201 lb. 12 oz., how much can the boy lift ? 

8. If a vessel sails 25° 42' 40" in 10 days, how fiar will 
she sail in one day ? 

9. Divide 9 hhd. 28 gal. 2 qt. by 12. 

10. What is the quotient of 65 bu. 1 pk. 3 qt. divided 
by 12 ? 

11. In 4 equal packages of medicine, there are 13 fc 7 5 
2 3 1 3 4 gr. : how much is there in each package ? 

12. In 9 fields there are 113 A. 3 R 25 P. of land: if 
the fields contain an equal amount, how much is there in 
each field ? 

13. If 15 loads of hay contain 35 T. 5 cwt, what is the 
weight of each load? 

14. In 25 hhd. of molasses, the leakage has reduced the 
whole amount to 1534 gaL 1 qt. 1 pt. : if the same quantity 
has leaked out of each hogshead, how much will each hogs- 
head still contain? 

15. Bought 65 yards of cloth, for which I paid £72 14s. 
4J<1. : what did it cost per yard? 

16. £1138 12s. 4d. -^ 53. I 18. 70 T. 17 cwt 7 lb. -^ 79. 

17. 27 bu. 7 qt -^ 84. I 19. 114 hhd. 56 gaL 1 qt -f- 40. 

20. K, in 30 days, a man travels 746 mi. 5 fur., traveUng 
the same distance each day, what is the length of each day's 
journey ? 

21. Suppose a man had 98 lb. 2 oz. 19 pwt 5 gr. of sil- 
ver: how much must he give to each of 7 men, if he divides 
it equally amons: them? 

'^ 22. When 175 gal. 2 qt of beer are drank in 52 weeks, 
how much is consumed in one week? 



219. What is Division of Compound Numbers? Give the rule 
for division. How do you prove division? How do you divide, 
when the divisor is a composite number! What will be the unit oT^ 
each quotient figure? \ 



^ 
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ApPIilCATIONS IN THSS^FORCGOIBTG BuiiBS. 

1. A farmer has 18 lots, each of which contains 41 A, 
"2 E. 11 P.; these are divided among his 1 children: how 

much does each child have ? 

2. A rich man divided 168 bu. 1 pk. 6 qt. of corn, among 
*~ 35 poor men : how much did each receive ? 

^3. There are three men, the sum of whose ages is 14 times 
^ 30 ji\ 5 mo. 3 wk. 6 da.: if the ages are equal, what is the 
age of eabh ? 

^ 4. In sixty-three barrels of sugar, there are 7 T. 16 cwt. 
3 qr. 12 lb. : how much is there in each barrel ? 

5. One hundred and seventy-six men consumed, iu a week, 

13 cwt 2 qr. 15 lb. 6 oz. of bread: how much4id uach man 
consume in 1 day? 

6. K the earth revolves on its axis 15"* in 1 hour, bow 
far does it revolve in 1 minute? 

^ 7. A farmer has a granary containing 232 bushels 3 pecks 

7 quarts of wheat, and he wishes to put it in 105 bags: how 

much must each bag contain ? 
^ 8. If 59 casks contain 44 hhd. 53 gal. 2 qt 1 pjb. of wine, 

v,'hat are the content's of | of a cask? 
y- 9. Bought 90 hhd. of sugar, each weighing 12 cwt. 2 qr. 

14 lb.: what is the value of the sugar, at 6|^ cents per lb.? 
10. If 90 hogsheads of sugar weigh 56 T. 14 cwt 3 qr. 

15 lb., what is the weight of 1 hogshead ? 

11.' If a vessel sails 30 days, at the rate of 49 mi. 6 fur. 
~ 8 rd. per day, at what rate per day does another ship sail, 
that performs the same voyage in 12 days ? 
—12. Divide £18 6s. 9d. by £4 9s. 3d. 

Note.— Reduce both quantities to pence, and then divide. 

V 13. A steamship, in crossing the Atlantic, has a distance 
of 3500 miles to go: if she. sails 211 mi. 4 fur. 32 rd. a day, 
T;hat distance, after 15 days, has she still to sail ? 
/ 14. A printer uses one sheeiT of paper for every 16 pages 
of an octavo book: how much paper will be necessary to 
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print 500 copies of a book containing 336 pages, allowing 2 
quires of Waste paper in e A ream, the waste paper being 
estimated only on the entire reams ? 

_^15. How mauy barrels of sugar, containing 2 cwt. 1 qr. 
15 lb., caD be filled from a hogshead of 1 T. 5 cwt. 2 qr. 
20 lb.? 

^ 16. A man lends his neighbor £135 6s. /8d., and takes in 
part payment, 4 cows, at £5 " 8s. apiece, alSo a horse, worth 
£50 : how much remained due ? 

— 17. If a man travels 24 mi. 7 fur. 30 rd.- in a 4ay, how 
long will it ^:ake him to travel 200 mi. 6 fur. 18 rd.? 

18. Out of a pipe of wine, a merchant draws 12 bottles, 
each containing 1 pint 3 gills ; he then fills six ' 5-gallon 
demijohns ; then he draws off S dozen bottles, each contain- 
ing 1 quart 2 gills: how mucli remained in the cask? 

-^ l9. If a barrel of flour costs £1 4s. 9d., how many barrels 
can 1)6 bought for £275 10s. 6d. ? 

20. Suppose a man has 246 mi. 6 fur. 36 rd. to travel in 
12 days: after traveHng 9 days, how far has he yet to travel ? 

21. A vessel arrives in port, with a cargo of 50 hogsheads 
of sugar, each containing 1 T. 5 cwt. 3 qr. ; 40 hogsheads, 
each containing 18 cwt. 2 qr. 12 lb., and 75 hlid., each con- 
taining 15 cwt. 3 qr. 18 lb. : 8 merchants buy the entire 
cargo: what amount of sugar belongs to each? 

22. A ship, with a cargo of 250 bales of cotton, each 
Weighing 12 cwt. 2 qr. 15 lb., was overtaken by a storm, and 

obliged to throw overboard 60 bales; the cotton was owned 
in equal shares, by 5 merchants: what was the loss to each, 
at 25 cents per lb., and what quantity did each receive ? 
^ 23. How many pieces of cloth, each containing 35, yards, 
will clothe a company of 48 men, if it takes 5 yd. 3 qr. 2 na 
for each man? 

24. A merchant bought 15 pieces of cloth, 3 of which 

contaiSfd each^ 34 3^d. 3 qr. ; 6 pontained each 37 yd. 1 qr. 

3 na., and the renrdinder, 40 yd.'^2^ qr. each : allowing 2 yd. 

3 gr. for waste, how many suits, each requiring 6. yd. 1 qr. 

^ n^, can he made from the cloth? 
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LONaiTUDE And time. 

220. The Equatorial Circumference of the Earth is di- 
vided into 360°, which are called degrees of Longitude. 

221. The Sun apparently goes round the earth once in 
24 hours. This time is called a day. Hence, in 24 hours, 
the sun apparently passes over 360° of longitude ; and in 
1 hour, over ^ of 360° = 15°. 

222. Sinc.e the sun, in passing over 15° of longitude, re- 
quires 1 hour, or 60 minutes of time, in 1 minute of time 
he will pass over ^ of 15° = -J^° = J° = 15' of longitude ; 
and in 1 second of time, over -^ of 15' = ^' = J' = 15'" of 
longitude : Hence, 

15° of longitude require . . 1 hour of tim^4,^ 

15' ." " « . . 1 minute of timkii^ 

15" " " " V • 1 second of time- 
Hence we see, that, .< 

1, If the longitude, expressed in degrees, Minutes, and 
seconds, be divided by 15 = 3 x 5, the quotients will be 
hours, minutes, and seconds of time. 

2. If time, ea^pressed in hours, minutes, and seconds, be 
multiplied by JL5 = 3 x 5, the product will be degrees, min- 
utes, and seconds of longitude, 

223. Wlien the sun is on the meridian of any place, it is . 
12 o'clock, or noon, at that place. 

Now, as the sun apparently goes from east to west, at the 
instant of noon, at one place, it will be past noon for all 

220. How is the circumference of the earth supposed to be di- 
vided? 

221. How does the sun appear to move ? What is a d^; ? How 
far does the sun appear to move in 1 hour? f^ 

222. How do you reduce decrees of longitucre to time? How do 
you reduce minutes of longitude to time ? How do you reduce sec- 
onds to time ? How do you reduce time to longitude ? 



/ 



i 
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places at the east of it, and before noon for all places at 
the west Hence, if we fin* the diflPerence of time between 
two places, and know the exact time at one of them, the 
corresponding time at the other will be found by adding this 
difference to the given time, if the place be East, or by sub- 
tracting it, if Wesl. 

224. The meridian of the Observatory of Greenwich, 
London, is the one from which longitude is reckoned ; hence, 
the longitude of Greenwich is 0. 

Longitude is estimated : West, 180° ; and East, 180°. 

1. Baltimore is in longitude 76° 37' west, and New York 
in longitude 74° 01' west. When it is 13 M. at Baltimore, 
what is the time at New^ York ? 

OPERATION. 

ANALYSIS. — The diflference of wgo orv/ 

longitude is 2° 36', and, changed 15:=3x5 ^^ q^ 
to tiitie by dividing by 15=3x5, 

gives 10 m. 24 sec. for the differ- ^ ) ^ ^^ , 

ence of time ; and, as New York 6 ) 52 m. 

is east of Baltimore, the time is , "icTm 24 sec 

later, and we add : 

12 + 10' + 24" =12 hr. 10 m. 24 sec. 

^. The longitude of New York as 74° 1' west, and that 
of Philadelphia 75° 1^0' west: what is the time at Philadel- 
phia when it is 12 M. at New York ? 

3. The longitude of Cincinnati, Ohio, is 84° 24' west: 
what is the time at Cincinnati, when it is 12 M. at New 
York ? 

4. The longitude of New Orleans is 89° 2' west: what 
time is it at New Orleans, when it is 12 m. at NewYork? 

5. The longitude of St. Louis is 90° 15' 10" west: what i3 

223. Wliat is the hoiii*when the sun is on the meridian? AVhen 
the *sun is on the meridian of any place, how will the time be for 
all places East ? How for all places West ? If you have the differ- 
ence of time, how do you find the time at either place? 

224. From what meridian is longitude reckoned? What is the 
longitude of this meridian? . How is longitude reckoned from it? 
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the time at St. Louis/ when it is »3 h. 25 m., p. M., at New 
York? 

6. The longitude of Boston is 71° 4' west, and that of 
New Orleans 89°' 2' west: what is the time at New Orleans, 
when it is 7 o'clock 12 m., a. m., at Boston ? 
« 7. The longitude of Chicago, Illinois, is 87° 30' west : 
what is the time at New York, when it is 12 m. at Chicago ? 

226. Knowing^ the difference of time of two places, to find 
their difference of longitude. 

1. Louisville, in Kentucky, is in longitude 85° 30' west, 
and it is 9 o^clock, a. m., at the City of Mexico, when it is 
9 hr. 54 min. 20 sec, a. m., at Louisville : what is the longi" 
tude of the City of Mexico ? 



ANA1.TSIS. — ^The difference of time is 
first obtained, which is 54 min. 20 sec. 
Changing this into longitude by multi- 
plying by 16, we have 13° 85' for the 
difference of longitude. The earlier 
time being at the City of Mexico, it 
must lie to the west: hence, its longi- 
tude is found by adding the difference 
to the longitude of Louisville. 



OPEBATIOU. 


hr. 


m. 


sec. 


9 


54 


20 


9 


00 


00 




64 


20 
3 


2 


43 


00 
5 


13° 


35' 


00' 


85 


30 





99° 05' Ans. 



^2. Cincinnati is in longitude 84° 21' west, and it is 10 
o'clock, A. M., at Cincinnati, when it is 21 min. 56 sec. past 
10 at Buffalo : what is the longitude of Buffalo ? 

3. By the chronometer, it is 5 hr. 6 min. 28 sec, p. M., at 
Greenwich, London, when it is 12 m. at Baltimore; Green- 
wich is in 0° longitude : what is that of Baltimore ? 

4. By the chronometer, it is 4 hr. 56^min. 4^^ sec, p. M., 
at Greenwich, when it is 12 m. at New York: what is the 
longitude of New York ? 

5. A captain, at sea, finds by his chronometer, that it is 
2 hr. 15 min. 30 sec, p.m., at Greenwich, when it is 12 M. 
on board his vessel : in what longitude is the vessel ? 
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DUODECIMALS. 

226. If the linear unit, 1 foot, be divided into 12 equal 
parts, each part is called an inchy or prime, and marked, '. 
If a square foot be divided into 12 equal parts, each part is 
also called a prime, and marked, '. K a cubic foot be di- 
vided into 12 equal parts, each part is likewise called a 
prime, and marked, '. Hence, there are three different 
units that are divided ; viz., 1 foot in length, 1 square foot, 
and 1 cubic foot. If, in each class, the primes be again di- 
vided according to the scale of twelve; the quotients are 
called seconds, and marked, ", K the seconds be divided, 
in like manner, the quotients are called thirds, and marked, 
'"; and so on, for higher divisions. 

Hence : Duodecimals are denominate fractions in which 
the primary units, 1 foot in length, 1 square foot, and 1 
cubic foot, are divided according to the scale of twelve. 

Notes. — 1. Duodecimals are chiefly used in measuring suffaoea 
and solids, 

3. The marks, ', ", '", etc., which denote the fractional units, 
are called, indices, 

Tablb. 

12^^ make 1'" = tV ^f A of A = tIt of a foot. 
12'" " 1" = iV of ^ = Ti^ of a foot 
12" " r = ^V = tV of a foot 
12' " 1 foot = 1 foot 

Note.— The units, a foot, in these fractions may be the foot in 
length, the square foot, or the cubic foot; and similar fractions 
always express parts of these units. 

Scale.— Uniform and equal to 12. 



226. How many primary units are there which are divided into 
equal parts ? What are they ? According to what scale are the divi- 
sions made ? What are the parts called in the first division ? What 
in the second ? What in the third ? What in the fourth ? What are 
duodecimals ? 
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ADDITION AND SUBTRACTION. 

227. The units of Duodecimals are reduced, added, and 
subtracted like those of other denominate numbers. 



1. In 185', how many feet ? 

2. In 250", how many feet and inches? 

3. In 4367''', how many feet ? 

4. What is the sum of 3 ft. 6' $" 2'", and 2 ft. 1' 10" 
11'" ? 

5. What \o the sum of 8 ft. 9' 7", and 6 ft. 7' 3" 4'" ? 

6. What is the difference between 9 ft. 3' 5" 6'", and 
7 ft. 3' 6" 7'" ? 

7. What is the difference between 40 ft. 6' 6", and 29 ft 
7'"? 

8. What is the difference between 12 ft. 7' 9" 6"', and 
4 ft. 9' 7" 9'" ? 

9. Reduce 6' 8" to the fraction of a foot. 

^ 10. Reduce 9' 10" 8'" to the fraction of a foot 

11. Reduce 4' 5" a'" to the decimal of a foot 

12. Reduce 7" 6'" to the decimal of a foot. 

MULTIPLICATION OF DUODECIMALS. 

228.-^ Multiplication of Duodecimals is an abbre- 
viated method of finding the measure of surfaces or solids. 

Two dimensions, multiplied together, produce square meas- 
ure; and three dimensions, multiplied together, produce 
cubic or solid measure. 



227. How do you add and subtract Duodecimals? 

228. What is MultipUcation of Duodecimals? What do two di- 
mensions, multiplied together, produce? Three dimensions? Feet 
multiplied by feet, give what ? Primes by primes ? Primes by sec- 
onds? Seconds by seconds? Primes by feet? What index must a 
product have? Give the rula 
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1. Feet multiplied by feet, give square feet. * 

2. Square feet x feet, give cubic feet. 

3. Feet x primes, give primes of surface. 

4. Primes x primes, give seconds. 

5. Primes x seconds, give thirds. 

6. Seconds x seconds, give fourths. 

Since the parts of a foot are marked by indices, the fore* 
gomg principles give rise to the foUovring law : 

The index of any product is equal to the sum of the 
indices of the factors. 

1. Multiply 6 fi 7' 8" by 2 ft. 9'. 

Analysis. — Multiply by 9'. Since operation. 

8"'=tIt ft-, and 9'=^^ ft., 8" x 9'==^ x g ^^ r^^ g// 

TV=TflT ^<1- ft-* ^^ '^^ thirds. Since 12 ^ ft* 9' 
thirds make 1 seeond, 72'"=72-^12=6"; ' , 

therefore we put down 0'", and carry 6". ^ *^- -^^ ^„ ^ 

7^=-,Vi and 7' X 9'=^V x A=t% sq- ft- or ^^ ^ ^ 



) 



63 seconds; 63" +6"= 69"; 69"-^12= 18 ft. 3' 1" 0'" 
5' 9" ; we put down 9" and carry 5'. 6 ft. 

x9'=f x^=^Jsq. ft., or 54 primes ; 54' + 5'=59'; 59'-j-12=4 sq.ft. 
11' ; which we set down, and then multiply by 2 feet. 8" x 2 feet 
=16"; 16"-T-12=1' 4''; we put 4'' under the seconds, and carry 
V: rx2 feet=14'; 14'+1'=15'? 15'~12=1 sq. ft. 3'; we put 
8' under primes, and carry 1 sq. ft. : 6 ft. x 2 ft. = 12 sq. ft. ; 12 sq. ft. 
+ 1 sq. ft. =13 sq. ft. ; ^we set the feet under the feet and add. The 
result is 18 sq. ft. 3' 1": Hence the following 

Rule, I. Write the multiplier under the muUiplicandy so 
that %.nits of the same order shall fall in the same column : 

IL Begin with the lowest unit of the multiplier and the 
lowest of the multiplicand, and maJce the index of each pro- 
duct equal to the sum of the indices of the factors, and 
reduce each product to units of the next higher order — 
writing down the remainder. When there are three factors^ 
multiply the product of either two by the third. 
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EXAMPLSS. 



1. Multiply 9 ft. 4 in. by 8 ft. 3 in. 

2. How naany cords and cord feet in a pile of wood 24 
feet long, 4 feet wide, and 3 feet 6 inches high ? 

3. Multiply 9 ft. 2 in. by 9 ft. 6 in. ^ 
7 4. How many square feet are there in a board 17 feet 6 
inches in length, and L foot 7 inches in width ? 

'^. Multiply 24 feet lO inches by 6 feet 8 inches. 

6. What is the number of cubic feet in a granite pillar 
3 feet 9 inches in width, 2 feet 3 inches in thickness, and 
12 feet 6 inches in length ? • 

7. Multiply 70 feet 9 inches by 12 feet 3 inches. 

8. There is a certain pile of wood, measuring 24 feet in 
length, 16 feet 9 inches high, and 12 feet 6 inches in width. 
How many cords are there in the pile ? 

v/ 9. How many square yards in the walls of a room, 14 
'^eet 8 inches long, 11 feet G inches wide, and 7 feet 11 inches 
high? , 

10. If a load of wood be 8 feet long, 3 feet 9 inches wide, 
and 6 feet 6 inches high, how much does it contain? 

11. How many cubic yards of earth were dug from a 
cellar. which measured 42 feet 10 inches long, 12 feet 6 
inches wide, and 8 feet deep ? 

^12. What will it cost to plaster a room 20 feet 6' long, 
16 feet wide, 9 feet 6' high, at 18 cents per squaire yard ; 
and making allowance for a door that is 6 feet 6 in. long, 
. by 3 feet 3' wide ? 

13. How many feet of boards, 1 inch thick, can be cut 
from a plank 18 feet 9 in. long, 1 foot 6 in. wide and 3 in. 
thick, if there is no waste in sawing? 

14. What will be the cost of building a stone wall, 45 ft. 
6 in. long, 1 ft. 6' thick, and 37 ft. 9' high, at $3.91^ per 
cubic yard ? 

15. How many loads of earth must be taken out in dig- 
ging a cellar that is to t?e 45 ft. 6 in. long, 25 ft. wide, and 
10 ft. 9 in. deep, allowing 1 cubic yard of earth to 2 loads ? 



} 
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RATIO AND PROPORTION. 

229. A Katio is the quotient obtained by dividing one 
number by another. 

230. The Terms of a ratio are the divisor and dividend: 
hence, every ratio has two terms. 

231. The divisor is called the antecedent. 

232. The dividend is called the consequent. 

233. The ratio of one number to another is expressed 
in two ways: 

1st. By a colon; thus, 3 : 12; and is read, 3 is to 12, 
or 12 divided by 3; 
2d. In a fractional form ; as, J^, or 12 divided by 3. 

234. The terms of a ratio, taken together, are called a 

COUPLET. 

235. A Simple Eatio is when both terms of a couplet 
are simple numbers. Thus, 6 : 18, is a simple ratio. 

236. A Compound Katio, is one which arises from the 
multiplication of two simple ratios: thus, in the simple ratios, 

3:7, and 6 : 8, 
if we multiply the corresponding terms together, we have, 

3x6 : 7x8, 
which is compounded of the ratio of 3. to 7, and of 6 to 8. 
The factors, 3 and 6, are called elements of the first term; 
and the factors, 7 and 8, are elements of the second term; 
The elements of a term are generally written in a column, . 
thus, 

g i : Q [ ; and read, 3 multiplied by 6, to 7 multiplied by 8. 

229. What is a ratio ? — ^230. What are the terms of a ratio ? How 
many terms has every ratio?— 231. What is the divisor caUed? 

232. What is the dividend called ? 

233. In how many ways is a ratio expressed? What are they? 

234. What are the terais of a ratio, taken together, called? 
236. What is a simple ratio?— 236. What is a compound ratio? 
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237. When the antecedent is less than the consequent, 
the ratio shows how many times the consequent is as great 
as the antecedent. 

238. When the antecedent is greater than the consequent, 
the ratio shows what part the consequent is of the antecedent. 

Notes. — 1. Only numbers having the same unit value, can be 
compared with each other: hence, all numbers compared, must 
be reduced to the same unit. 

2. The ratio, is always an abstract number. 

239. To measure a number, is to find how many times it 
contains another number of the same kind, which is called, 
the standard. The unit 1, is the simplest standard of meas- 
ure, and by th^, all numbers, whether integral or fractional, 
are finally measured. 

In every ratio, the antecedent is the standard. 

'E3CAMPI4SS. 

1. What is the ratio of 3 feet to 6 feet? 

2. What is the ratio of 10 dollars to 40 dollars? 

3. What is the ratio of the number 9 to 18? 

4. What is the compound ratio of 3x9 to 9x9? 

5. What is the compound ratio of 3x4 to 12 x 12 ? 

6. What is the compound ratio of 5x3x2to6xl0x3? 



7. What part of 9 is 2? 

8. What part of 16 is 4? 

9. What part of 100 is 20? 

10. What part of 300 is 200 ? 

11. What part of 144 is 36 ? 



12. 3 is what part of 12 ? 

13. 6 is what part of 20? 

14. 8 is what part of 56 ? 

15. 7 is what part of 8 ? 

16. 12 is what part of 132? 



237. What does the ratio show, when the antecedent is less than 
the consequent? 

238. What does the ratio show, when the antecedent is the 
greater ? 

239. What is the operation of measuring a number? What is 
the measure called? What is the simplest standard for all num- 
bers? What is the standard in any ratio? 



201: RATIO AND PBOPOBTION. 

Note. — The staDdard is generally preceded by the word of^ and 
in comparing numbers, may be named second, as in examples 12[, 
13, 14, 15, and 16 ; but it must always be used as a divisor, and 
should be placed first in the statement. 



19. 4^ is what part of 9^ ? 

20. 4 is what i»rt of 4^ 'i 



^"^7. What part of | is J ? 
^18. i of ^ is what part of ^ ? 
-n. 2.75 is what part of 6.975? ^ 

22. h\ is what part of 7.1875 ? 

23. What is the ratio of 2 T. 3 cwt. 2 qr. to 1 T. 11 cwt 
3 qr. 16 lb.? 

24. What is the ratio of 1 mL 6 fur. 8 rd. to 10 mi. 1 fur. 
16 rd. 1 yd, 2 ft.? 

25. The ratio of two numbers is 3, and the antecedent 
16 : what is the consequent ? #* 

Analysis.— Since the ratio is equal to Batto consequent 
the consequent divided by the antecedent, 3 = . g^— r 
it follows, 

1st. That the consequent is equal to the antecedent multiplied }fy 
the ratio: 

2d. That the antecedent is equal to the consequent divided hy the 
ratio, 

26. The ra,tio of two numbers is 6, and the antecedent 
12: what is the consequent? 

27. The ratio of two numbers is 9, and the consequent 
108: what is the antecedent? 

28. The ratio of two numbera is 5, and the consequent 
125 : what is the antecedent ? 

29. The ratio of two numbers is f , and the antecedent \ : 
what is the consequent? 

30. The ratio of two numbers is ^, and the consequent ^: 
what is the antecedent? 

31. The ratio of two numbers is 6, and the consequent 
12: what is the antecedent? 

32. The antecedent is ^, and the consequent ^: what is 
the ratio? 

33. The antecedent is 3 x 6 x 9, and the consequent 
1x5x4x2: what is the ratio ? 
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SIMPLE PROPORTION. 

240. A Simple Proportion is the comparison of the 
terms of two equal simple ratios. 

Thus, the ratio of 3 : 6, is 2; and the ratio of 8 : 16, is 
2; and we compare the terms by writing a double colon 
between the couplets; thus, 

3 : 6 :: 8 : 16; 

which is read, 3 is to 6, as 8 to 16. 

Hence, every proportion has two couplets and four terms. 

Note. — When the ratio of the first couplet is greater than 1, 
the second term is greater than the first, and the fourth temi 
greater than the third. When the ratio is less than 1, the second 
term is less than the first, and the fourth term less than the 
third. 

241. The first and fourth terms of a proportion are called 
the extremes : the second and third terms, the means. Thus, 
in the proportion, 

3 : 12 :: 6 : 24, 
3 and 24 are the extremesy and 12 and 6 the means, 

242* Since the ratio in the first couplet is equal to that 
in the second, we have, 

12_24. 
3 "" 6 ' 

and we shall have, by reducing to a common denominator, 
12x6 _ 24 x3 
3x6"" 6x3* 

240. What is a Simple Proportion ? How is it written ? 

Note. — When the ratio in the first couplet is greater than 1, 
what follows? 

241. What are the first and fourth terms of a proportion called t 
The second and third? 

242. What is the product of the extremes equal to? 



> 
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Since the fractions are equal, and hare the same denomi- 
nators, their numerators must be equal, viz.: 
12 X 6 = 24 X 3 ; that is, 

In any proportion, the product of the extremes is equal 
to the product of the means. 

243. Since, in any proportion, the product of the ex- 
tremes is equal to the product of the means, it follows that, 

1st. Either extreme is equal to the product of the means 
divided hy the other extreme, 

2d. Either mean is equcd to the product of the extremes 
divided hy the other mean. 

Note. — We shall denote the required term of a proportion by 
the letter x, 

1. In the proportion, 

6 : 12 : : 24 : iT, 

find the value of the fourth term: 

12x24 ,^ 
^ = -^=48. 

Find the value of the required term, in the following 
proportions : 



2. 9 : X 

3. 8 : 10 

4. 9 : 54 

5. 115 : $3 

6. + : t 



15 : 45. 
X : 50. 
X : 30. 
X : 4 yards. 
X \ ^. 

7. To what number has 5 the same ratio as exists be- 
tween 2 and 4? 

8. To what number has one-half the same ratio as exists 
between 3 and 21 ? 

9. To what number has 5 the same ratio as exists be- 
tween 6 and 18 ? 

243. What is either extreme equal to? Either mean? By what 
is the required term of a proportion designated ? 
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COMPOUND PROPORTION. 

244. A Compound Proportion is the comparison of the 
terms of two equal ratios, when one or both are compound: 

is a compound proportion, in which factors 2 and 6, 3 and 8, 
5 and 6, 15 and 4, are the elements of the terms. (Art. 236.) 

Any compound proportion may be reduced to a simple one, 
by multiplying the elements of each term together : thus, by 
multiplying the elements, we have 

12 : 24 : : 30 : 60. 

Hence, in Any compound proportion, . 

Tlie product of the extremes is equal to the product of 
the means .'"therefore^ in a compound proportion, we can 
find .the required term, as in Art. 243. 

What are the required terms in the foUowiiig proportions: 

1. 6 X 10 : 3 X 7 : : 48 : a;. 

2. 2 X 4 : 16 X 6 : : 9 : a:. 

If all the parts of a compound proportion are known, ex- 
cept one element, as in the proportion 

2 ) . 3 ) . . 5 ) . 15 ) 
6f • 8f '' 6\ ' x] 

that element is equal to the product of the means divided 
by the product of the elements of the first term and tlio 
known elements of the fourth term : thus, 

^ 3x8x5x6 

X = — ^ 4. 

2 X 6 X 15 • 

3. What is the required element in the proportion, 

3) 51 3) 2 

9 V : 7 ^ : : 4 V : 5 
2) 8^ . 9^ x\ 

244. What is a compound proportion? 



< 
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RULE OF THREE. 

245. The Rule of Theee is the process of finding, from 
three given numbers, a fourth, to which one of the given 
numbers shall have the same ratio as exists between the 
other two. 

The Single Eule of Three embraces all the cases of Simple 
Eatios. 

1. If 3 yards of cloth cost $12, what will 6 yards cost? 

ANALYSi8.-7The quantity, 3 yards, opekation. 

bears the same ratio to the quantity, 3:6:: $12 : x. 

6 yards, as $12, the cost of 3 yards, to 
X dollai-s, the cost of 6 yards : the 4th 2 

term is found by multiplying the sec- X 12 

ond and third terms together, and di- 3 

viding the product by the first (Art. 

243). 

2. If 6 barrels of flour will last a family of 5 persons, 8 
months, how long will they last a femily of 10 persons ? 

Analysis. — Write the required term 

• X • .1- j^u 1 J XV. X ft OPERATION. 

{x), m the 4th place, and the term 8, i a . k . . q . 

having the same unit value, in the third lU : o : : o : a;. 



$24. 



place : then consider whether the third 5x8 

lo" 



term is greater, or less, than the 4th : ^ — —r?r- — 4. 



when greater, place the greater of the 

remaining terms in the first place, and when less, place the leas 

term there : then find the value of the 4th term. 

In this example, it is plain, that the same provisions (6 barrels 
of flour) will not last ten persons as long as it did 5 ; hence, the 
3d term will be greater than the 4th, which requires the 1st term 
bo be greater than the 2d ; hence, we write 10 in the first place, 
and 5 in the second. 

In the first example, it is plain, that the 3d term, $12, will be 
less than the 4th ; therefore, the less of the remaining terms, 3, is 
written in the first place. Hence, the following 

245. What is the Rule of Three? What is the Single Rule of 
Three! Give the rule. 
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Ruiiss. 

1. Write the required tenn {x) in the J^th placey and the 
terms having like units in the Sd place: 

II. Then consider, from the nature cf the question^ 
whether the 3d term is greater or less than the Jfth : when 
greater, place the greater of the remaining terms in the first 
place, and when it is less, place the less term there, and the 
remaining term in the second place: 

III. Then multiply tlie second and third terms together, 
and divide their product by the first. 

Notes. — 1. If the first and second terms have different units, 
they must be reduced to the same unit. 

2. If the third term is a compound denominate number, it must 
Be reduced to its smallest unit. 

3. The preparation of the terms, and writing them in their 
proper places, is called, the Statement. 

EXAMPLBS. 

^' 1. If I can walk 84 miles in 3 days, how far catf I walk 
in 11 days? 

2. If 4 hats cost $12, what will be the cost of 55 hats, at 
the same rate ? 

3. If a certain quantity of food will subsist a family of 12 
persons, 48 days, how long will the same food subsist a 
family of 8 persons ? 

4. If 40 yards of cloth cost 1170, what will 325 yards 
cost, at the same rate ? 

/ 5. K 240 sheep produce 660 pounds of wool, how many 
pounds will be obtained front 1200 sheep? 

6. If 30 barrels of flour will subsist 100 men for^40 days, 
how long will it subsist 25 men ? 

X 7. If 2 gallons of molasses cost 65 pents, what will 3 hogs- 
heads cost? 

8. If a man travels at the rate of 210 miles in 6 days, 
how far will he travel in a year, supposing him not to travel 
on Sundays? 



> 
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' 9. If,^0 bushels of oats will feed 40 hoirses for six days, 
how many horses would consume the same in 12 days? 
.10. K 4 yards of cloth cost $13, what will be the cost of • 

3 pieces, each containing 25 yards ? 

-^11. If 48 yards of cloth cost $67.25, what will 144 yards 

cost, at tjie same rate ? 
xl2. If 3 common steps, or paces, are equal to 2 yards, 

how many yards are there in 160 paces? 

^-43. If 750 men require 22500 rations of bread for a month, 

how many rations will a garrison of 1200 men require ? 
--^ 14. A certain work can be done in 12 days, by working 

4 hours a day: how many days would it require the same 
number of men to do the same work, if they worked 6 hours 
a day ? 

15. A pasture of a certain extent, supplies 30 horses for 
18 days : how long will the same pasture supply 20 horses ? 

16. If 14^ yards of cloth cost $19J, how much will 19| 
yards cost? 

Note. — Make the statement, and 
then change the mixed to improper 
fractions; and afterwards, multiply 
the 2d and 3d terms together, and 
divide by the 1st. 



8 

OQ IRQ 4 

Or, iyLx^-^ = y x-|-x^ = iWy- = 26if|. 

17. K 2 lb. of beef cost J of a. dollar, what will 30 lb. 
cost ? 

18. If 6 men can dig a ditch in 40 days, what time will 
30 men require to dig the same? 

19. If 1^ bushels of wheat cost |2|, how much will 60 
bushels cost? 



yds. 


yds. 


» 


Ui 


: 19| 


:: $19J : x. 




19i 


= ¥; 




19| 


= ^; 




Ui- 


= ¥• 




^X 


H^ = m^; 


X ; 


h = 'm = 26HI- 
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20. If ^ yd. of cloth cost $9.75, what will 13^ yd. cost? 

21. If f of a yard of cloth costs | of a dollar, what will 
2^ yards cost? 

22. If A of a ship costs £^W^. 6d., what will -yV-of her 
cost? . ' ^ ' 

23. If a post, 8 feet high, casts a shadow 12 feet in length, 
what must be the height of a ti^ee that casts a shadow 122 
feet in length, at the same time of day ? 

24. If a man performs a journey in 22^ days, when the 
days are 12 hours long, how many days will it take him to 
perform the same journey, when the days are 15 hours long ? 

' 25. If 7 cwt. 1 qr. of sugar cost 164.96, what will be the 
cost of 4 cwt. 2 qr. ? 

26. A merchant, failing in trade, pays 65 cents for every 
dollar which he owes; he owes A $2750, and B $1975: 
how much does he pay each? 

27. If a person drinks 20 bottles of wine per month, when 
it costs 2s. per bottle, how much must he drink without 
increasing the expense, when it costs 2s. 6d. per bottle ? 

28. If 6 sheep cost 115, and a lamb costs one-third as 
much as a shee^, what will 27 l^mbs cost? 

29. If 44 "gallons of molasses cost $2|, how much is it per 
quaint ? \ 

30. A man receives | of his income, and finds it equal to 
13724.16: how much is his whole income? 

31. A cistern, containing 200 gallons, is filled by a pipe 
which discharges 3 gallons in 5 minutes; but the cistern 
has a leak, which empties at the rate of 1 gallon in 5 min- 
utes : if the water begins to run in when the cistern is 
empty, how long will it run before filling the cistern? 

32. If 9 men, in 18 days, will cut 150 acres of grass, how 
many men will cut the same in 27 days ? 

33. If a garrison of 536 men have provisions for 326 days, 
how long will those provisions last, if the garrison be in- 
creased to 1304 men? 

34. If 4 barrels of flour cost I34|, how much can be 
bought for $175^ ? / 
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35. If 2^ gallons 9f molasses cost 65 ceDts, what will 3| 
hogsheads cost? 

36. What is the cost of 6 bushels of coal, at the rate of 
£1 14s. 6d. a chaldron? 

>^ 37. What quantity of com can I buy for 90 guineas, at 
the rate of 5 shillings a bushel ? 

38. A merchant, faihng in trade, owes $3500, and his 
effects are sold for $2100: how much does B receive, to 
whom he owes $420? 

39. If 3 yards of broadcloth cost as much as 4 yards of 
cassimere, how much cassimere can be bought for 18 yards 
of broadcloth ? 

40. What length must be cut off from a board that is 9 
inches wide, to make a square foot, that is, as much as is 
contained in 12 inches in length and 12 in breadth? 

41. If 7 hats cost as much as 25 pair of gloves, worth 
84 cents a pair, how many hats can be purchased for $216 ? 

42. How many barrels of apples can be bought for $114.33, 
if 7 barrels cost $21.63? 

43. If 27 pounds of butter will buy 15 pounds of sugar, 
how much butter will buy 36 pounds of sugar? 

44. If 42i tons of coal cost $206.21, what will be the 
cost of 2^ tons ? 

45. If a certain sum of money will buy 40 bushels of oats, 
at 45 cents a bushel, how many bushels of barley will the 
same money buy, at 72 cents a bushel? 

'lEe. If 40 gallons run into a cistern, holding 700 gallons, 
in an hour, and 15 run out, in what time will it be filled ? 

^7. A piece of land of a certain length, and 12^ rods in 
width, contains 1^ acres: how much would there be in a 
piece of the same length, 26-| rods wide ? 

48.- If 13 men can be boarded 1 week for $39,585, what 
will it cost to board 3 men and 6 women the same time, the 
women being boarded at half price ? 

49. What will 75 bushels of wheat cost, if 4 bushels 
3 pecks cost $10,687? 
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DOUBLE RULE OF THREE. 

1. If a. family of 6 persons expend $300 in 8 months, 
how much will serve a family of 15 persons for 20 months ? 

Analysis. — Write the required statement, 

t^m in the 4th place, and $300, g ^ i^^ 

having the same unit, in the 8d g j* * 20 J * * ' ^' 

Then, since a family of 6 per- ^ = ^^ ^ 20 x 300 _ j2875. 
sons, in 8 months (being equal to 6x8 

1 person for 48 months), will re- 
quire leas than 15 persons for 20 months (equal 1 person for 800 
months), the 8d term will be less than the 4t]i, and, consequently, 
the Jirst temfof the proportion wiU be less than the second: hence, 
6 X 8 is written in the first place, and 15 x 20 in the second : then 
find the value of a;, as in Art. 244. 

2. If 16 men, in 6 days of 12 hours each, can do a cer- 
tain piece of work, in how many days will 24 men, working 
8 hours a day, do the same work? 

Analysis. — Write the term statement. 

containing the unknown element 16 

in the 4tli place, and the term 1:1 

having like units vnth it in the 12 

8d place. Then, since the work ^ 

done in both cases is the same, — — = a; = 3 days. 

it may be denoted by 1 ; hence, 24 X 8 

the statement ; after which find 
the value of ar, as in Art. 244. 

3. K 32 men build a wall 36 feet long, 8 feet high, and 
4 feet thick, in 4 days, working 12 hours a day ; how long 
a wall, thai is 6 feet high and 3 feet thick, can 48 men 
build in 36 days, working 9 hours a day ? 

statement. 

48 X 36 X 9 X 36 X 8 X 4 






BTATlSMEaNT. 

') 48 ) 36 ) 

■ \ : 36 V :: 8V 
') 9) 4^ 



32 X 4 X la X 6 X 3 



= 648 feet 



V 
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Rule. — I. Denote the required term, or element, ly x: 

II. Write the required term, or the term containing the 
reqtiired element, in the fourth place, and the term having 
like units with it, in the third place: 

III. Then analyze the question and see whetlier the third 
term is greater or less than the fourth : 

IV. When greater, write the greater of the two remain- 
ing terms in the first place, and when less, write the less 
term there, and the remaining term in the second place; 
then find the required element, as in Art. 244. 

Note. —This rule gives, when quantity and cost are considered : 

quantity : quantity : : cost : cost. 
When labor and time are considered : * 

labor : labor : : time : time. 
When iabor and work done are considered : 

labor : labor : : work done : work done. 

ExAMPIiKS. 

1. If I pay $24 for the transportation of 96 barrels of 
flour 200 miles, what must I pay for the transportation of 
480 barrels 75 miles? .^^V ; y^:' ; ' ? '/ 1 
\ 2. If 12 ounces of wool be suflBcient to make 1^ yards 
of cloth 6 quarters wide, what number of pounds will be 
required to make 450 yards of flannel 4 quarters wide? 

3. What will be the wages of 9 men for 11 days, if the 
wages of 6 men for 14 days be $84 ? ^^ v / 

4. How long would 406 bushels of oats last 7 horses, if 
154 bushels serve 14 horses 44 days ? '''^ *, '^^^ [[^j [ /^ 

5. If a man travels '217 miles in 7 days, traveling 6 hours 
a day, how far would he travel in 9 days, if he. traveled 11 
hours a day? J ' ^^ 

6. How long will it take 5 men to earn $11250, if 25 
men can earn $ 6250 in 2 years? 

7. If 15 weavers, by working 10 hours a day for 10 days, 
can make 250 yards of cloth, how many must work 9 hours 
a day for 15 days, to make 607^ yards? 



, .l;l°;i,| 
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8. A regiment of 100 men drank in 1 day 20 dollars' worth 
of wine, at 30 cents a bottle : how many men, having a like 
allowance, will require 12 dollars' worth, at 25 cents a bottle? 

9. If a footman travels 341 miles in 7^ days, traveling 
12^ hours each day, in how many days, traveling 10^ hours 
a day, will he travel 155 miles? ioy\ /%'^ !! 7^ V/^ 

10. If 25 persons consume 300 bushels of corn in 1 year, 
how much will 139 persons consume in 8 months, at the 
same rate ? -J" f ^ V" ' / ^^ '/- 

^ 11. How much hay wiU 32 horses eat in 120 days, if 96 

horses eat 3| tons in 7^ weeks? 
Y 12. If 12.45 will pay for painting a surface 21 feet long 

and 13^ feet wide, what length of surface that is lOf feet 

wide, can be painted for $31.72 ? - 

13. How many pounds of thread will it require to make 
60 yards of 3 quarters wide, if 7 pounds make 14 yards 6 
quarters wide ? '^ ; ^ .' / / ^ 9^ 

14. If 500 copies of a book, containing 210 pages, require 
12 reams of paper, how much paper will be required to print 
1200 copies of a book of 280 pages? |72 '. i{^ :: /^ ' - 

15. If the transportation of 9 T. 15 cwt. 20." lb. for 260 
— miles, costs $76,50, what will be the cost of transporting 

25 T. 16 cwt. 3 qr. for 189 miles, at the same rate? 

16. If a cistern, 17^ feet long, lOi^ feet wide, and 13 feet' ^ . , 
deep, holds 546 barrels of water, how many barrels will a^''i'' r 
cistern 12 feet long, 10 feet wide, and 7 feet deep, contain? /3 ! // 

17. A contractor agreed to build 24 miles of railroad in 
v18 months, and for this purpose, employed 150 men ; at the 

end of 5 months, but 10 miles of the road were built : how 
many more men must be employed, to finish the road in the 
time agreed, upon ? 

18. If 336 men, in 5 days of 10 hours each, can dig a 
trench of 5 degrees of hardness, 70 yards loiig, 3 wide, and 
2 deep, what length of trench of 6 degrees of hardness, 5 
yards wide and 3 yards deep, may be dug by 240 men, in 
9 days of 12 hours each ? 



?i ; ^^ 
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PARTNERSHIP. 

247. A Partnership is an association of two or more 
persojiis, under an -agreement to share the profits and losses of 
business. The persons thus associated, are called, Partners, 

248. Capital, or Stock, is the amount of ^money or prop- 
erty contributed by the partners, and used in the business. 

249. Dividend is the gain or profit, divided to each 
partner. 

250. Loss, is the opposite of Gain or Profit. 

26 !• When the capital of each partner is employed for the 
same time. 

Since the Capital or Stock produces the gain or profit, 
each, man's' share should be proportional to his amount of 
Stock: Hence, we have. 
Whole Stock : each man's Stock : : Whole Profit : each man's Profit 

^Examples. 

1. A and B buy certain goods, amounting to $160, of 
which A pays $90, and B $70 ; they gain $32, by the sale 
of them : what is the share of each P 

OPEBATION. 

9 2 
160 : 90 : : 32 : a; = ^^j^ = $18, A's share. 

7 2 
160 : 70 : : 32 : a; = ^^ ^J^ = $14, B's share. 

H 

247. What is a Partnership? What are partners? 

248. What is capital, or stock?— 249. What is dividend? 
250. What is loss? 

261. What produces the gain or profit ? What is the role for 
finding each man's share ? 
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2. A and B have a joint stock of $2100, of which A owns 
$1800 and B $300; they gain in a year, $1000: what is 
each one's share of the profits ? 

3. A, B, and C fit out a ship for Liverpool. A con- 
tributes $3200, B $5000, and C $4500 ; the profits of the 
voyage amount to $1905 : what is the portion of each ? 

. 4. A, B, and C agree to build a railroad, and contribute 
$418000 of capital, of which B pays 2 dollars, and C 3 dol- 
lars, as often as A pays 1 dollar; they lose $2400 by the 
operation : what is the loss of each ? 

5. Three drovers hire a pasture for 6 weeks, at an expense 
of $275 ; the first puts in 300 cattle, the second 450, and 
the third 500: what ought each to pay? 

6. Two merchants enter into partnership. One puts in 
$5000, and the other $2000. The partner that puts in the less 
sum, is to receive $300 extra, before division, for his superior 
knowledge. They gain $4725 : what is the share of each ? 

7. A, B, and C make up a capital of $20000 ; B and C 
each contribute twice as muoh as A; but A is to receive 
one-third of the profits for extra services; at the end of the 
year, they have gained $4000 : what is each to receive ? 

8. Three merchants own a ship, in the following propor- 
tions 'r-i^ ^, ^. The ship required repairs, to the amount of 
$1350 : what was each one's share of the expense ? 

262. When the capital is employed for unequal times. 
When the partners employ their capital for unequal periods 
of time, the profit of each will depend on the two elements. 
Capital and Time^ and will be proportional to their product : 
Hence, * 

Multiply each maris stock by the time he continued it in 
trade: then say. 
As the sum of the products : each product, 
: : the whole gain or loss : each man's share. 

S52. What are the elements of profit, when the capital is employed 
for unequal times? What is the rule for finding the profit of each 
partner ? 

10 
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!ExAMPIiES. 

1. A and B entered into partnership. A put in 
for 4 months, and B, $650 for 6 months; they gained $363: 
what is each one's share? 

OPERATION. 

A. $840 X 4 = 3360 
650 X 6 = 3900 

^5^ . 3360) .. ofio . $168, A's.) 
^^^^ ; 3900 f •• 363 . ^105^ ^,^^ 

2. A puts in trade $550 for 7 months, and B puts in 
$1625 for 8 months; they make a profit of C337: what is 
the share of each ? 

3. A and B hire a pasture, for which they agree to pay 
$92.50 ; A pastures 12 horses for 9 weeks, and B, 11 horses 
for 7 weeks: what portion must each pay? 

4. Four traders form a company. A puts in $400 for 5 
months; B, $600 for 7 months; C, $960 for 8 months; D, 
$1200 for 9 months. In the course of trade, they lost $750 : 
how much falls to the share of each? 

5. A, B, C contribute to a capital of $15000, in the fol- 
lowing manner : every time A puts in ^ dollars, B puts in 
$5, and C $7. A's capital remains in trade 1 year, B's Jf 
years, and C's 2-J years; at the end of the time, there is a 
profit of $15000 : what is the share of each ? 

' ' 6. A commenced business January 1st, with a capital of 
$3400. April 1st, he took B into partnership, with a capi- 
tal of $2600 ; at the expiration of the year, they had gained 
$750 : what is each one's share of the gain ? 

7. James Fuller, John Brown, and William Dexter formed 
a partnership, under the firm of Fuller, Brown & Co., with 
a capital of $20000; of which Fuller furnished $6000, 
Brown $5000, and Dexter $9000. At the expiration of 4 
months, Fuller furnished $2000 more ; at the expiration of 
6 months, Brown furnished $2500 more ; and at the end of 
a year. Dexter withdrew $2000. At the expiration of one 
year and a half, they found their profits amounted to $6400; 
what was each partner's share? 
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253. Per cent, means, by the hundred. Thus, 1 per 
cent, of a number, is one-hundredth of it ; 2 per cent., two- 
hundredths; 3 per cent., 3 hundredths, &c. 

254. The Eate per cent, is the number of hundredths 
taken ; thus, if 1 hundredth is taken, the rate is 1 per cent. ; 
if 2 hundredths, the rate is 2 per cent. ; if 3 hundredths, 
3 per cent., &c. 

255. The Base of percentage, is the number on which 
the percentage is computed ; and the result of the compu- 
tation is called, the Percentage. 

256. The rate per cent, is generally expressed decimally; 
thus, 

1 per cent, of a number, is yfg- of it = .01 of it. 

3 per cent of a number, is j^ of it = ,03 of it. 

50 per cent, of a number, is 3% of it = .50 of it. 

100 per cent, of a number, is \%% of it = 1 time it. 

116 per cent, of a number, is |^ of it = 1.16 of it. 

200 per cent, of a number, is f^ of it = 2 times it. 

^ per cent, of a number, is j^ of it = .005 of it. 

J per cent, of a number, is j$^ of it = .0075 of it 

.7 per cent of a number, is 3^ of it = .007 of it. 
.45 per cent of a number, is -^ of it = .0045 of it. 
.5^^ per cent, of a number, is -^ of it = .0055 of it. 

Write, decimally, 2 per cent. ; 8^ per cent ; 6| per cent. , 
i per cent. ; | per cent ; 117 per cent; 205 per cent; .1 
per cent; 275.25 per cent 



253. What is the meaning of per cent.? 

254. What is the rate per cent. ? 

255. What is the base of percentage? What is Percentage? 
266. How is the rate per cent. generaUy expressed? 



■N 
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257. Having given the base and rate, to find the percentage. 

1. What is the percentage of 1320, the rate being 5 per 
cent. ? 

Analysis. — The base is $320, and th*» rate 
being 6 per cent., is expressed decimally by 
.05. We are then to take .05 of the base; 
this we do, by multiplying $320 by .05. 

Hence, to find the percentage of a number, 



OPERATION. 

320 
.05 



$16.00, Ans. 



RuiiE. — Multiply the number by the rate, expressed dect- 
mallyy and the product will be the percentage. 

Examples. 

1. What is the percentage of $657, the rate being ^ per 
cent. ? 



Note. — When the rate cannot be 
reduced to an exact decimal, it is 
most convenient to multiply by the 
fraction, and then by that part of 
the rate which is expressed in exact 
decimals. 



OPERATION. 

657 
>04i 

219 = i per cent. 
2628 = 4 per cent. 

$28.47 = 4^ per cent. 



Find the percentage of the following numbers: 

/2. 2^ per cent, of 650 dollarsiH^O. 6G| per cent, of 420 cows. 

3. 3 per cent of 650 yards. - - 

4. 4J per cent, of 875 cwt. 
6. 6i per cent, of $37.50. 
6. 5i per cent, of 2704 miles*— 14. 3.7^ per cent, of $200 



7. i per cent, of 1000 oxen 
-8. 2| per cent of $376. 
. 9. 5| per cent, of $327.33. - 



11. 105 per cent of 850| T. 
4«. 116 per cent of 875^^ lb. 
13. 241 per cent of $875.12f 



15. .33^ per cent of $687.24. 
^6. .87i per cent of $400. 
rr. .0| per cent of $225.40. 



18. A has $852 deposited in the bank, and wishes to draw 
out 5 per cent, of it : how much must he draw for ? 



^ 



257. When the base and rate are given, how do yon find the 
percentage ? 
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^ 19. A mercbant had 1200 barrels of flour ; he shipped 64 pe» 
cent, of it, and sold the remainder: how much did he sell ? 

20. A merchant bought 1200 hogsheads of molasses. On 
getting it into his store, he found it short 3^ per cent. : how 
many hogsheads were, wan ting? ^ 

21. What is the di^erence between 5^ per cent, of $800, 
and 6J per cent, of $1050? 

22. Two men had each $240. One of them spends 14 per 
cent, and the other 18^ per cent. : how many dollars more 
did one spend than the other? 

x'23. A man has a capital of $12500 ; he puts 15 per cent, 
of it in State stocks, '33^ pei? cent, in railroad stocks, and 
25 per cent, in bonds and mortgages : what per cent, has he 
left, and what is its value ? 

24. A farmer raises 850 bushels of wheat : he agrees to 
sell 18 per cent, of it, at $1.25 a bushel; 50 per cent, of it, 
at $1.50 a bushel; and the remainder, at $1.75 a bushel: 
how much does he receive in all? 

268. To find the per cent, which one number is of another. 
IrWhat per cent, of $16, is $4? ") 

Analysis.— Since the percentage is eqnal 
to the base multiplied by the rate, therate opbsration. 

will be equal to the percentage divided by 4 _:- 16 = .25, or, 
-the base. In this example, the percentage 25 per cent, 

is $4, and the base is $16 ; hence, the rate 
is equal to $4 -s- $16 = 25 per cent. : Hence, 

^Rui-B. — Divide the 'percentage by the base, and the quo- 
tient, in decimals, loill express the rate, 

^ ExAMPIiES. 

^1. What per cent of 20 dollars is 5 dollars? 

2. Forty dollars is what per cent, of eighty dollars ? 

3. What per cent, of 200 dollars is 80 dollars ? 

258. How do you find what per cent, one number is of another? 
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4. Ninety bushels of wheat is what per cent, of 1800 bu. ? 

5. Nine yards of cloth is what per cent, of 870 yards R 

6. Forty-eight head of cattle are what per cent, of a drove 
of 1600 ? 

7. What per cent, of $75.25, is $8.62^ ? 

8. ^ is what per cent, of f ? 

9. What per cent, of 16.1875 yd. is 37| yd. ? 
. 10^.875 is what per cent of .125 ? 

11. 15 is what per cent, of 65 ? 

12. 27 is what per cent of 35 ? 

13. A man has $550, and purchases goods to the amount 
of 182.75 : what per cent of his money does he expend ? 

14. A merchant goes to New York, with $1500 ; he first 
lays out 20 per cent, after which he expends $660 : what 
per cent was his last purchase of the money that remained 
after his first ? 

15. Out of a cask containing 300 gallons, 60 gallons are 
drawn: what per cent, is this? 

16. The population of a town, in a certain year, was 5682 ; 
6 years afterward, it was 7296 : what was the per cent, of 
increase during the inteiTal ? 

17. A man purchased a farm of 75 acres, at $42.40 an 
acre ; he afterward sold tlie same farm for $3577.50 : what 
was his gain per cent, on the purchase-money ? 

258. Having given the percentage and rate, to find the base. 
1. $750 is 18 per cent of what number of dollars ? 

Analysis. —Since the percentage is 
equal to the product of the base by the operation. 

rate, the base is equal to the percent- 750 — .18 = $4i66f. 
age divided by the rate: Hence, 

Rule. — Divide the given percentage by the rate, expressed 
decimally, and the quotient will he the -base, 

259. When the percentage and rate are given, how do you find 
the base? 
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£XA1IIFI<ES. 

/ 1. 960 is 25 per cent, of what number? 

2. 74 is 62i per cent, of what number ? 

3. 450 is 112 per cent of what number? 

4. Of what number is 66, f per cent. ? 

5. Of what number is 1.75, 37^ per cent. ? 
3. J- is I per cent, of what number? 

7. In a school, 77 pupils are present, which is 87|^ per 

cent, of the number on roll : what is the number on roll ? 

^ 8. Suppose the population of a town, in 1855, to have 

been 15624, which was 66 per cent, of its population in 

1860: what was the population in 1860 ? ^ 

9. In a mixture of wine and water, there are 16 gallons 
of water, which' is 80 per cent, of the whole : what is the 
amount of the mixture ? 

10. A and B are in partnership; A receives of the profits, 
$370, which was 18^ per cent, of the whole profit : what was 
the total profit, and what was B's share ? 



COMMISSION. 



280. CoMMissioiT is an allowance made to an agent for 
the transaction of business. It is reckoned at a certain rate 
per cent, on the amount of money employed. 

261. To find the percentage of Commission, when the rate 
and base are known. 

1. What is the commission on $4396, at 6 per cent. ? 

AuALYBis. — The base and rate being operation. 

given, we find the percentage by mul- $4396 
tiplying $4390 by .06 (Art. 257). .06 

Hence the $263.76 = Commissic « 

Multiply the amount employed by the rate, in decimah 
and the product is the commission. 
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EJxabipuss. 

1. A land agent sells a farm for 127560: what is the 
amount of his commission, at 5 per cent. ? 

2. A commission merchant, in New York, receiyed from 
St. Louis a quantity of flour, which he sold for $5695; 
what is the amount of his conmiission, at 9) per cent. ? 

3. A house agent collects rents to the amount oi $1756.75: 
what is his commission, at 3 per cent, and what amount 
does he pay over to the landlord? 

4. A factor sells 60 bales of cotton at $425 per bale, and 
is to receive 2^ per cent commission: how much must he 
pay oyer to his principal ? 

5. A commission merchant sells goods to the amount <^ 
$8750, on which he is to be allowed 2 per cent; but in 
consideration of paying the money over before it is due, he 
is to receive 1^ per cent additional: how much must he 
pay over to his principal? 

6. A drover agreed to take a drove of cattle to New 
York, and sell them on a commission of 5 per cent, on the 
estimated value, $4250, or on any higher sum for which he 
might sell: he sold them at an advance on their estimated 
value of 10 per cent: what commission did he receive ? 

7. What does a commission merchant, who charges 5 per 
cent, commission and 2i per cent guarantee, receive on a 
bill of goods for $2765.50? 

NoTB. — Guarantee is Indemnity against risk. 

8. A real-estate agent purchased a house for $3650, charg- 
ing 2^ per cent commission. In the course of a few days, 
the value of the property advanced 15 per cent., and he was 
then directed to sell the property. What was the amount 
of his commission, for purchase and sale, the rate being the 
same in both cases? 

260. What is Commission? 

261. How do von find the conmiission, when the base and rate are 
known? 
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9. I directed my agent to purchase 25 lots of ground, at 
1650 per lot, and to pay the expense of examining titles, 
which was $5 per lot: what did the lots cost me, if the 
commission was 4 per cent.? 

10. A commission merchant was allowed 5 barrels of flour 
commission for every 60 barrels that he sold: what washig' 
rate of commission, and how much did he receive on 570 
barrels? 

11. An agent was employed to^ sell a ship, whose price 
was 130000 : if he sold it at that or any higher price, he 
was to receive $850 : he sold it at the price named : what 
was the rate per cent, of commission? 

262* To find the commission and base, when the rate and 
the sum of the base and commission are known. 

1. Merchant A sent to B, a commission merchant, $3825, 
to be invested in the purchase of flour; B is to receive 2 
per cent, on the amount paid for the flour: what was the 
value of the flour, and what was the commission ? 

Analysis. — Since the broker 
receives 2 per cent., it will re- operation. 

quire $1.02 to purchase 1 del- 1.02 ) 3825.00 ( 13750 Am. 
lar's worth of flour ; hence, there 306 

will be as many dollars' worth ~~765 

purchased as $1.02 is contained f^^i 

times in |3825; that is, $3750 
worth. The commission will be 
2 per cent, of $3750, or $3825 . 
— 3750 = $75 : Hence, 

I. Divide the given amount by 1 plus the rate of com' 
mission, expressed decimally^ and the quotient will be the 
base of percentage : 

II. Subtract the base from the given amount, and the re- 
mainder will be the commission, 

262. How do you find the commission and base when the rate 
and sum of the commission and base are known? 



510 
610 



226 PERCENTAGE. 



Examples. 



1. A grocer received $750, to expend in the purchase of flour. 
Allowing 7^ per cent, commission, what did he pay for the flour? 

2. A merchant at Chicago sends to his agent in New York 
^$5413.05, with directions to buy coffee, and to charge a com- 
mission on tlie money expended of 3^ per cent : what was 
the amount of commission ? 

3. What value of stock can be purchased for $20119, if 
a commission of 5^ per cent, be allowed on its cost? 

4. How many barrels of flour, at $7 a barrel, can be 
bought for $2657.20, if 4 per cent, commission be allowed 
on the money paid ? 

5. A merchant in New York receives from Boston 
$25000, to be expended in flour; he was allowed a com- 
mission of 2 J per cent, on the money paid : what was the 
amount of commission ? 

6. A merchant in New York sends $12600 to a commis- 
sion merchant in Chicago for the purchase of flour; the 
latter charges 5 per cent, commission : what amount was ex- 
pended in buying the flour, and what was the commission ? 

7. A commission merchant in New York received $5000 
from Cincinnati for purchasing dry goods ; he charged a 
commission of 3 per cent, on what he paid: what com- 
mission was received? 

8. In a given time, a snm of money, placed at interest, 
had increased 17 per cent., and amounted to $5679.45 ; 
what was the sum of money at interest ? 

9. A merchant is directed to expend $5642.48 in the pur- 
chase of cloth ; he is allowed a commission of 2^ per cent, 
on what he pays for the cloth, and charges in addition 1^ 
per cent for storage : how much did he lay out in cloth ? 

10. A merchant in New Orleans received from New York 
$21630, with orders to invest in cotton, allowing a commission 
of 2^ per cent. ; marine insurance, 1 J per cent. ; cartage and 
freight, H per cent: what amount was laid out in buying 
cotton, and how much was bought, at 15 cents per lb. ? 
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PROFIT AND LOSS. 

263. Profit and Loss are commercial terms, indicating 
gain or loss in business transactions. The gain or loss is 
always estimated on the cost price. 

264. To find the gain or loss, when the cost and selling 
price are given. 

1. Bought a piece of cloth, containing 75 yards, at $5.25 
per yard, and sold it at $5.75 per yard : how much was 
gained in the trade ? 

OPERATION. 

Analysis.— Subtract the en- $5.25 x 75 = $393.75 

tire cost from the entire selling 5^75 ^ 75 z= $431.25 

price, and the remainder will 431 25 — 393.75 = 37.50 gain, 

be the gain; or multiply the q^ 

gain on 1 yard by the number ^ ^vk c ok Jn ^ , 

of yards : Hence, ^'^^ ~ ^'^^ = '^^ ^^^^ ^° ^ y^' 

^ ' .50 X 75 = $37.50 =whole gain. 

RuiiK. — Find the difference between the cost and selling 
price, and it tvill ie the gain or loss. 

lBxA3IPIiES. 

1. A merchant bought a horse for $175.50, and sold it for 
$215f : what was the gain? 

2. A merchant bought a ship for $7500, and paid $1900 
for repairs ; he then sold it for $12000 : what was the gain ? 

3. Bought a hogshead of brandy at $1.25 per gallon, and 
sold it for $78 : was there a loss or gain ? 

266. To determine the selling price, when the cost and 
gain or loss are known. 

1. Bought a piece of calico, containing 56 yards, at 27 
cents a yard : what must it be sold for a yard, to gain $2.24 ? 

263. What do the terms Profit and Loss indicate ? On what is the 
gain or loss estimated? 
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OPEBATION. 

A ^' ^ 4i A *l S6 yards, at 27 cents = $15.12 

ANALT8is.--First find the t>« fli. • o o/i 

cost, then add the profit, and "^^^ ^'^^ 

divide the sum by the num- It must sell for . . . $17.36 
ber of yards. ' 56 ) 17.36 

31 cts. a yd. 

RuiiB. — Add the gain to the cost, or deduct the loss, and 
the sum or difference vrill be the selling price. 

EXAMPI^SS. 

1. If a hogshead of wine cost $159 : for what must it be 
sold, per pint, that there may be a gain of 50 cents per 
gallon ? 

2. A house cost $4750 : for what must it be sold, that 
the owner may realize $600, after paying his agent a com- 
mission of $65 ? 

3. A merchant, in selling 500 bushels of com, which cost 
$236, lost $45 : what did he obtain per bushel ? 

4. For what must a farm, which cost $7960, be sold, 
that the owner may realize $1800, after paying to his agent 
a commission of $50 ? 

266. To find the gain or loss, when the cost and rate per 
cent, of gain or loss are known. (Rule, Art. 257.) 

ExAMPIiBS. 

1. What is the gain on $3750, at 6 per cent.? 

2. What would be the gain in the sale of a house for 
$12750, at 18f per cent.? 

3. A gentleman lost, in the sale of bank-stock that cost 
$24760, 6 per cent.: what was the loss? 

264. How do you find the gain or loss, when the cost and selling 
price are given? 

265. How do you find the selling price, when you know the cost 
and loss or gain? 

266. How do you find the gain or lose, when the cost and rate 
are known ? 
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4. Bought a piece of cassimere, containing 28 yards, at 1^ 
dollar a yard ; but finding it damaged, am willing to sell it at 
a loss of 15 per cent : how much must be asked per yard ? 

5. A merchant purchased 3275 bushels of wheat, for 
which he paid $3517.10; but finding it damaged, is wilhng 
to lose 10 per cent : what must it sell for per bushel ? 

6. Bought 50 gallons of molasses, at 75 cents a gallon, 
10 gallons of which leaked out At what price, per gallon, 
must the remainder be sold, that I may clear 10 per cent, 
on the cost of the whole? 

7. A merchant buys 158 yards of calico, for which he 
pays 20 cents per yard; one-half is so damaged that he is 
obliged to sell it at a loss of 6 per dent ; the remainder he 
sells at an advance of 19 per cent : how much did he gain ? 

267. The cost and selling price being known, to determine 
the rate per cent of gain or loss. 

1. If I buy coffee at 16 cents, and sell it at 20 cents a 
pound, how much do I make per cent? 

Analysis.— The gain is 4 cents. The operation. 

gain divided by the cost, gives the rate '^^ ^" = 4. 

(Art. 258). 4-7-16 =.25. 

EixAMPIiBS. 

1. A man bought a house and lot for $1850.50, and sold 
them for $1517.41 : how much per cent did he lose ? 

2. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound : how much 
did he gain on the whol^, and how much per cent, on the 
money laid out? 

3. If I sell a piano, which cost $275, for $315, what was 
the rate per cent, of gain ? 

4. A herd of cattle was bought in Kentucky, at an ex- 
pense of $3750; the cost of transportation was $250; it 
was sold in New York, for $5725: what was the rate per 
cent of gain, after paying the expense ? 

267. How do you find the rate, when the cost and selling price 
are known? 
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268. To find the cost, when the selling price and rate per 
cent, of gain or loss, are known. 

1. I sold a parcel of goods for $195.50, on which I made 
15 per cent, : what did they cost me ? 

Analysis. — i dollar of ^e cost plus 15 operation. 

per cent, will be what that which cost $1 1.15 ) 195.50 
sold for, viz., $1.15: hence, there will be as ^170 Ans 

many dollars of cost, as $1.15 is contained 
times in what the goods brought. 

2. If I sell a parcel of goods for $170, by which I lose 
15 per cent, what did they cost? 

Analysis. — 1 dollar of the cost less 15 
per cent., will be what that which cost 1 operation. 

dollar sold for, viz., $0.85: hence, there .85 ) 170 

were as many dollars of cost, as .85 is con- $200 Ans. 

tained times in what the goods brought. 

Hence, to find the cost, 

RuiiE. — Divide the amount received by 1 plus the per^ 
cent, tohen there is a gain, and by 1 minus the per cent, 
when there is a loss, and the quotient will be the cost. 

Examples. 

1. A carriage was sold for $350, by which a gain of 25 
per cent, was made : what was the cost ? 

2. If I sell a parcel of goods for $170, by which I lose 
15 per cent., what did they cost? 

3. A cargo of wheat was sold* for $12500, by which a 
gain of 25 per cent, was made: what was the amount of 
net gain, after paying $150 for freight, and $75 for other 
charges ? 

4. A commission merchant sold a lot of iron, whidi had 
been consigned to him, for $25600, by which a gain of 31 
per cent, on the invoice was made : allowing him 5 per cent, 
commission, what was the net gain ? 

268. How do you fin<^ the cost, when the selling price and rate 
are known? 
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INSURANCE. 



269. IiS"SURA2!fCE is an obligation, generally in writing, 
by which individuals or companies bind themselves to in- 
demnify tha owners of certain property, such as ships, goods, 
houses, &c., from loss or hazard. 

270. The Base of insurance, is the amount for which 
the property is insured. 

271. The Policy is the written agreement made by the 
parties. 

272. Premium is the amount paid by him who owns the 
property, to those who insure it 

273. To find the premium, when the base and rate are known. 

Rui-E.— -Same as in Art. 257i 

EixAMFIiES. 

1. What is the premium for the insurance of a house 
valued at $8754, against loss by fire, for one year, at i per 
cent. ? 

2. What would be the premium for insuring a ship and 
cargo, valued at $37500, from New York to Liverpool, at 
3^ per cent? 

3. What would be the insurance on a ship valued at 
$47520, at ^ per cent. ? Also, at i per cent. ? 

4. A merchant wishes to insure on a vessel and cargo at 
sea, valued at $28800: what will be the premium, at If 
per cent. ? 

269. What is Insurance?— 270. What is the base of insurance? 
271. What is the^ policy ?— 272. What is the premium? 
273. How do you find the premium, when the base and rate are 
known? 
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5. A merchant owns three-fourths of a ship valued at 
$24000, and insures his interest at 2 J per cent. : what does 
he pay for his policy? 

6. A merchant learns that his vessel and cargo, valued 
at $36000, have been injured to the amount of $12000 ; he 
effects an insurance on the remainder, at 5 J per cent. : what 
premium does he pay ? 

7. My furniture, worth $3440, is insured at 2| per cent. ; 
my house, worth $10000, at IJ per cent. ; and my barn, 
horses, and carriages, worth $1500, at 3^ per cent. : what is 
the whole amount of my premium? 

8. A merchant imported 250 pieces of broadcloth, each 
piece containing 36^ yards, at $3.25 a yard; he paid 4rJ 
per cent, insurance on the selling price, $4.50 a yard : if the 
goods were destroyed by fire, and he got the amount of 
insurance, how much did he make ? 

9. A vessel and cargo, worth $65000, are damaged to the 
amount of 20 per cent., and there is an insurance of 50 per 
cent, on the loss: how much will the owner receive? 

10. If I insure my house for $10000, at J^.of 1 per cent, 
my barn for $2500, at f per cent., and a soap factory, worth 
$15000, at 1^ per cent., what is the entire amount of the 
insurance ? 

11. A cargo of goods is insured, for the voyage, at f of 1 
per cent. The cargo is valued at $36000, and is damaged 
to the one-twelfth its value. How much must the com- 
pany pay? • 

12. Mr. James imported six packages of silks, invoiced 
at $2500 a package, and had them insured at 1^ per cent. 
It was found that they were damaged to the amount of 15 
per cent of their value. What was the amount of insu- 
rance ? 

13. What is the amount of premium of insurance on a 
ship worth $30000, at 1^ per cent, and on the cargo, valued 
at $36000, at IJ per cent ? 
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INTEREST. 



274. Interest is a payment for the use of money. 

275. Principal is the money on which interest is paid. 

276. The Eate of interest, is the per cent, paid for 1 year. 

277. AMotTNT is the sum of the principal and the interest 
Interest is always reckoned at a certaiQ rate, by the year, 

or per annum. 

In interest, by general custom, a year consists of 12 
months, each having 30 days; hence, in a year, for com- 
puting interest, there are 360 days. 

In almost every country and State, the rate of interest is 
fixed by law, and is called, the Legal Rate. This rate differs 
in different States and countries. 

Any rate above the legal rate, is usury, which is forbidden 
by law. 

CASE I. 

278. To find the interest on any principal for one or more 
years. 

1. What is the interest of $1960, for 4 years, at 7 per 
cent.? 

Analysis.— The principal is the operation. 

base, and the interest is the per- $1960 

centage, which is found by multiply- q»^ rsLte. 

ing the principal by the rate ; there- - i. ^ 

fore, $137.20 is the interest for 1 _ 1^7.^0, int. tor 1 yr. 

year, and this interest multiplied by l! ^^' ^* J^^^' 

4, gives the interest for 4 years: $548.80 
Hence, 

RmLB. — Multiply the principal by the rate, expressed 
decimally, and the product by the number of years.. 

274. What is Interest ?— 275. What is principal ?— 276. What is 
rate of interest? — 277. What is amount? What does per annum 
mean? What is legal interest? 

278. How do you find the interest of any principal, for any nnm- 
ber of years? Give the analysis. 



234 PERCENTAGE. 

Examples. 

1. What is the interest of $650, for one year, at 6 per cent.? 

2. What is the interest of 1950, for 4 years, at 7 per cent ? 

3. What is the amount of $3675 in 3 years, at 7 per cent. ? 

4. What is the amount of $459 in 5 years, at 8 per cent. ? 

5. What is the interest of $211.26, for 1 year, at 4^ per ct ? 

6. What is the interest of $1576.91, for 3 yr., at 7 per ct. ? 

7. What is the amount of $957.08 in 6 years, at 3^ per ct.? 

8. What is the interest of $375.45, for 7 years, at | per ct. ? 

9. What is the amount of $4049.87 in 2 years, at 5 per ct ? 
10. What is the amount of $16199.48 in 16 yr., at 5^ per ct ? 

KoTE. — When there are years and months, and the months are 
aliquot parts of a year, multiply the interest for 1 year by the years 
and months reduced to the froMon of a year, 

11. What is the interest of $326.50, for 4 years and 2 
months, at 7 per cent ? 

12. What is the interest of $437.21, for 9 years and 3 
months, at 3 per cent? 

13. What is the amount of $1119.48, after 2 years and 
6 months, at 7 per cent. ? 

14. What is the amount of $179.25, after 3 years and 4 
months, at 7 per cent? 

15. What is the amount of $1046.24, after 3 months, at 
5^ per cent? 

16. What is the amount of $6704.25, after 1 year and 4 
months, at 6^ per cent? 

17. What is the interest of $3750.87, for 2 years and 9 
months, at 8 per cent? 

CASE II. 

279. To find the interest on a g^ven principal for any rate 
and time. 

1. What is the interest of $876.48, at 6 per cent., for 
4 years 9 months and 14 days? 

279. How do you find the interest for any time, at anj rate? 
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Analysis. — The interest for 1 year is the product of the prin- 
cipal and the. rate. If the interest for 1 year be divided by 12, 
the quotient will be the interest for 1 month ; if the interest for 
1 month be divided by 80, the quotient will be the interest for 
1 day. 

The interest for 4 years is 4 times the interest for 1 year; the 
interest for 9 months, 9 times the interest for 1 month ; and the 
interest for 14 days, 14 times the interest for 1 d^y. 

OPERATION. 

$876.48 
.06 



12 ) 52.5888=int. for 1 yr. 52.5888 x 4=$210.3552 4yr. 
30 ) 4.3824=iiit. for 1 mo. 4.3824 x 9=$ 39.4416 9 mo. 
.14608=int for 1 da. .14608x14=$ 2.0451 14 da. 

Total interest, $251.8419 + 

I. Find the interest for 1 year : 

II. Divide this interest by 12, and the quotient will be the 
interest for 1 month : 

III. Divide the interest for 1 tnonth ly SO, and the quo- 
tient tvill be the interest for 1 day: 

IV. Multiply the interest for one year by the number of 
years, the interest for 1 month by the number of months, and 
the interest for 1 day by the number of days, and the sum 
of the prodW'fs tvill be the required interest. 

Second RuiiC 

280. Thera is another rule resulting from the last analy- 
sis, which is a good general rule for computing interest 

I. Find the interest for 1 year, and divide it by 12 : the 
quotient will be the interest for 1 month : ' 

II. Multiply the interest for 1 month by the time expressed 
in months and tenths of a month, and the product will be the 
required intercut. 

Note. — Since a month is reckoned at 30 days, the quotient of 
ftny number of days, divided by 3, will be tenths of a month. 
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1. What is the interest of $327.50, for 3 years 7 months 
and 13 days, at 7 per cent. ? 

OPEBATION. 

3 years = 36 mos. 1327.50 

7 mos. .07 

13 days =:_^ mos. 12 )22.9250 = int. for 1 year. 

Time =;43.4i mos. 1.9104 + =:ini for 1 month. 

Note.— The method em- 43.4^ = time in months, 

ployed, and the number of .6368 

decimal places, used, in com- 76416 

puting interest, may affect 57312 

the mills, and, possiblj/, the 7641 6 

last figure in cents. It is $82.97504 Ans. 
best to use 5 places of deci- 
mals. 

EXABIPLES. 

1. What is the interest of $132.26, for 1 year 4 months 
and 10 days, at 6 per cent, per annum ? 

2. What is the interest of $25.50, for 1 year 9 months and 
12 days, at 6 per cent ? 

3. What is the mterest of $1728.60, at 7 per cent., for 
2 years 6 months and 21 days ? 

4. What is the interest of $288.30, at 7 per cent., for 

I year 8 months and 27 days ? 

5. What is the interest of $576.60, at 6 per cent, foi 
10 months and 18 days? 

6. What is the interest of $854.42, at 6 per cent, for 
3""months and 9 days? 

7. What is the interest of $1123.20, at 6 per cent, for 

II months and 6 days? 

8. What is the interest of $2306.54, at 5 per cent, for 
7 months and 28 days ? 

9. What is the interest of $4272.10, at 5 per cent, for 
10 months and 28 days? 

280. How do yon find the hiterest for years, months and days, by 
the second method? 
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10. What is the interest of $1620, at 4 per cent, for 6 
years and 24 days ? 

11. What is the interest of $2430.72, at 4 per cent., for 
10 years and 4 months? 

12. What is the interest of $3689.45, at 7 per cent, for 
4 years and 7 months? 

13. What is the interest of $2945-96, at 7 per cent., for 
7 years and 3 days? 

14. What is the interest, at 8 per cent, of $675.89, for 
3 years 6 months and 6 days? 

15. What is the interest of $648.54, for 7 years 6 months, 
at 4^ per cent? 

16. What is the interest of $1297.10, for 8 years 5 months, 
at 5^ per cent ? 

17. What is the interest of $864,768, for 9 months 25 
days, at 6^ per cent. ? 

18. What is the interest of $2594.20, for 10 months and 
9 days, at K^ per cent. ? 

19» What is the aniount of $2376.84, for 3 years 9 months 
and 12 days, at 8^ per cent? 

20. What is the amount of $5148.40, for 7 years 11 months 
and 23 days, at 9^ per cent? 

21. What is the amount of $3565.20, for 3 years 9 months, 
at lOi^ per cent. ? 

22. A person bought a bill of goods amounting to $750, 
but delayed its payment for 6 months and 13 days after it 
was due: allowing 7 per cent, interest, what amount should 
he pay? 

23. A merchant bought flour to the amount of $2560, and 
kept it in store 4 months 15 days before he sold it: he then 
sold the whole for $4250. Allowing interest at 7 per cent, 
what was the. gain? 

24. What amount is necessary to discharge a mortgage 
of $5675, the interest of which, at 6 per cent, has hot 
betn paid for 3 years 9 months 22 days? 

25. A merchant sold flour which cost him $4912, at an 
advance of 30 per cent ; but he sold the flour on a credit 
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of 3 months, and had kept it in store 2 months 15 days: 
allowing 7 per cent, interest, what did he gain ?- 

26. What is the amount of $256, for 10 months 15 days, 
at 7i per cent. 

27. What is the interest on a note of $264.42, given Jan- 
uary 1st, 1852, and due Oct. 10th, 1855, at 4 per cent ? 

28. Gave a note of $793.26, April 6th, 1850, on interest 
at 7 per cent.: what is due September 10th, 1852? 

29. What amount is due on a note of hand given June 
7th, 1850, for $512.50, at 6 per cent., to be paid Jan. 1st, 
1851 ? 

30. What is the interest on $1250.75, for 90 days, at 10 
per cent.? 

31. What is the amount of $7109, from Feb. 8th, 1848, 
to Dec. 7th, 1852, at 6| per cent. ? 

32. What will be due on a note of $213.27, on interest 
after 90 days, at 7 per cent, given May 19th, 1836, and 
payable October 16th, 1838 ? 

33. What is the interest of $2132.70, from Nov. 17th, 
1838, to Feb. 2d, 1839, at 7^ per cent? 

34. What is the interest of $38463, from April 27th, 1815, 
to Sept. 2d, 1824, at 8 per cent ? 

35. What is the interest of $14231.50, from June 29th, 
1840, to April 30th, 1845, at 8^ per cent? 

36. What is the interest of $426.40, from Sept 4th, 1843, 
to May 4th, 1849, at 9 per cent? 

37.- What is the interest of $4320, from Dec. 1st, 1817, 
to Jan. 22d, 1818, at 9^ per cent. ? 

38. What is the amount of $397.16, from March 24th, 
1834, to March 31st, 1835, at 10^ per cent. ? 

39. What is the amount of $164.60, from Sept 27th, 1845, 
iX) March 24th, 1855, at 1^ per cent? • 

CASE III. 
28 1 . When the principal is in pounds, shillings, and pence. 
1. What is the interest, at 7 per cent, of £27 15s. 9d., 
for 2 years ? 
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OPERATION. 

Analysis.— The interest on pounds £27 15s. 9d. = 27.7875 

and decimals of a pound is found in ,07 

the same way as the interest on 1 Q45125 

dollars and decimals of a dollar: * o 

after which the decimal part of the 

interest may be reduced to shillings c^3.890250 

and pence; Hence, £.89025 = 17s. Ofd. 

Ans. £3 17s. 9|d. 

L Reduce the shillings and pence to the decimal of a 
pounds and annex the result to the pounds : 

n. Find the interest as though the sum were United 
States Money, after which reduce the decimal part to shil- 
lings a?id pence, 

ExAMPIiKS. 

1. What is the interest of £67 198. 6d., at 6 per cent., 
for 3 years 8 months and 16 days? 

2. What is the interest of £127 15s. 4d., at 6 per cent, 
for 3 years and 3 months? 

3. What is the interest of £107 16s. lOd., at 7 per cent., 
for 3 years, 6 months, and 6 days? 

4. What will £279 138. 8d. amount to, in 3 years and a 
half, at 5J per. cent, per annum ? 



PARTIAL PAYMENTS. 

282. A Partial Payment is a payment of a part of 
the amount due on a note or bond. 

We shall give the rule established in New York (see John- 
son's Chancery Eeports, vol. i., page 17), for computing the 
interest on a bond or note, when partial payments have been 

5iGl. How do you find the interest, when the principal is in 
ponnds, shillings, and pence? 



% 
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made. The same rule is also adopted in Massachusetts^ ard 
iu most of the other States. 

I. Compute the interest on the principal to the time of 
the first payment^ and if the payment exceeds this interest, 
add the interest to the principal, and from the sum subtract 
the payment: the remainder forms a new principal. 

II. But if the payment is less than the interest, take no 
notice of it until other payments are made, which in all 
shall exceed the interest computed to the time of the last 
payment : then add tlie interest, so computed, to the prin- 
cipal, and from the sum subtract the sum of the payments : 
the remainder will form a new principal, on which interest 
is to be computed as before. 

Note. — In computing interest on notes, obserre that the day 
on which a note is dated and the day on which it falls due, are 
not both reckoned in determining the time, Irut one of them is 
always exduded. Thus, a note dated on the first day of May, and 
falling due on the 16th of June, will bear interest but one month 
and 15 days. 

ExAMPIiBS. 

^^'^^ Buffalo, May Ist, 1826. 

1. For value received, I promise to pay James Wilson or 
order, three hundred and forty-nine dollars, ninety-nine 
cents, and eight mills, with interest at 6 per cent 

James Patwell. 
On this note were indorsed the following payments- 
Dec. 25th, 1826, received $49,998 
July 10th, 1827, . . . 4.998 
Sept. 1st, 1828,^ . . . 15.008 
June 14th, 1829, . . . 99.999 

.What was due, April 15th, 1830 ? 

282. What is a Partial Payment? What is the rule for omn- 
puting interest, when there are partial payments ? 
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Principal on interest, from May Ist, 1826, .... $349,998 
Interest to Dec. 25th, 1820, time of fii*st payment, 

7 months 24 days, . .* 13.649 + 

Amount, $363,647 

Payment, Dec. 25th, exceeding interest then due, . 49.998 

Remainder for a new principal, $313,649 

iDterest of $313,649, from Dec. 25th, 1826, to June 

14th, 1829, 2 years 5 months 19 days, . . . \ . 46.4721 
Amount, ...... $360.1211 

Payment, July 10th, 1827, less than in- ) - 

terest then due, j 

Payment, Sept. ist, 1828, 15.008 

Their sum, less than interest then due, $20,006 

Payment, June 14th, 1829, 99.999 

Their sum exceeds the interest then due, .... 120.005 
Reraaiuder for a new principal, June 14th, 1829, . . $240.1161 
Interest of $240,116, from June 14th, 1829, to April 

15th, 1830, 10 months 1 day, 12.0458 

Total due, April 15th, 1830, . . . $252.1619 + 



$3469.32. New York, Feb. 6th, 1825. 

2. For value received, I promise to pay William Jenks, 
or order, three thousand four hundred and sixty-nine dollars 
and thirty-two cents, with interest from date, at 6 per cent. 

Bill Spendthrift. 

On this note were indorsed the following payments: 

May 16th, 1828, received $ 545.76. 
May 16th, 1830, . . . 1276.00. 
Feb. 1st, 1831, . . . 2074.72. 

What remained due, Aug.. 11th, 1832? 

3. A's note, of $635.84, was dated Sept. 5th, 1817 ; on 
irhich were indorsed the following payments, viz.: Nov. 
13th, 1819, $416.08; May 10th, 1820, $152.00: what waa 
due March 1st, 1821, the interest being 6 per cent.? 
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PROBLEMS IN INTEREST 

283. In all questions of Interest, there are four things 
considered, viz.: 

_ 1st, The Principal; 2d, The Eate of Interest; 3d, The 
Time ; and 4th, The Amount of Interest. 

If three of these are known, the fourth can be found. By 
Art. 292, the interest is found by multiplying together the 
principal, rate, and time in years ; therefore, the interest is 
the product of the principal, rate, and time. Either of these 
factors is found by dividing the product by the product of 
the other two: Hence, we have the following principles: 

1st, The principal is equal to interest divided by the rate 
and time: 2d, The rate is equal to interest divided by the 
principal and time : 3d, The time is equal to interest, di- 
vided by principal and rate. 

ExAMPIiBS. 

. 1. The interest of a certain sum for 4 years, at 7 per 
cent., is $266 : what is the principal ? 

OPEKATION. 

Analysis.— The interest, |266, divided qij- ^ 4 = .28. 

by the product of the rate and time, 266 -f- .28 = $950 = 
.07 X 4 = .28, will give the principal. * * principal. 

2. The interest of $3675, for 3 years, is $771.75: what is 
the rate? 

3. The principal is $459, the interest $183.60, and the 
rate 8 per cent.: what is the time? 

4. The interest of a certain sum for 3 years, at 6 per 
cent., is $40.50 : what is the principal ? 

5. The principal is $918, the interest $269.28, and the 
rate 4 per cent.: what is the time? 

283. How many things are considered in every question of in- 
terest! What are they? The interest is the product of what fac- 
tors! How may one of these factors be found? What are the three 
principles ? 
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6. What sum of money must be placed on interest at 7 
per cent, for 3 yrs. 9 mos., that the interest may be $396? 

7. In what time, at 7 per cent., will a mortgage of 
$8762.50, whose interest is unpaid, amount to $10000 ? 

8. If, by purchasing a house for $5620, I have received, 
in 2 yrs. 3 mos. 15 days, $1800 rent : what rate of interest 
have I received ? 

9. A merchant, who had bought goods for $15960, sold 
them, at the end of 5 months 16 days, at an advance of 
27 per cent. : what rate of interest did he receive ? 

10. What sum of money, at 6 per cent., will produce, in 
2 yrs. 9 mos. 10 days, the same interest that $350 produces, 
at 8 per cent, in 3 yrs. 10 mos. 5 days? 

11. In what time will $5000, at 7 per cent, produce the 
same interest that $9625 produces, at 6^ per cent, in 4 yrs. 
6 mos. 18 days? 



COMPOUND INTEREST. 

284. Compound Interest is the interest of the amount 
of the principal and its unpaid interest. 

This interest may be computed annually, semi-annually, 
quarterly, monthly, or daily. In Savings Banks, the interest 
is generally computed semi-annually. 

From the definition, we deduce the following 

KuiiE. — Compute the interest to the time at tvhich it 
becomes due; then add it to the principal, and compute 
the interest on the amount as on a new principal: add the 
interest again to the prindpjxl, and compute the interest as 
before ; do the same for all the times at which payments of 
interest become due ; from the last result subtract the prin- 
cipal, and the remainder will be the compound interest. 

284. What of Gompound Interest? How do you compute it? 
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Examples. 

1. What will be the compound interest, at 7 per cent., of 
13750, for 2 years, the interest being added yearly? 

OPERATION. 

3750 
.07 



262.50, Interest for Ist year. 
3750 

4012.50, Principal for 2d year. 
.07 



280.8750, Interest for 2d year. 
4012.50 

4293.375, Amount at 2 yeara. 
3750 1st Principal. 

$543,375, Compound interest. 

Note.— When there are months and days in the time, find the 
amount for the years^ and on this amount cast the interest for 
the months and days : this, added to the last amount, mil be the 
required amount for the whole time. 

2. If the interest be computed annually, what will be the 
compound interest on $100, for 3 years, at 6 per cent. ? 

3. What will be the compound interest on $295.37, at 6 
per cent., for 2 years, the interest being added annually? 

4. What will be the compound interest^ at 5 per cent, 
of $1875, for 4 years ? 

5. What is the amount, at compound interest, of $250, 
for 2 years, at 8 per cent. ? 

6. What is the compound interest of $939.64, for 3 yr. 
9 mo., at 7 per cent.? 

7. What will $125.50 amouftt to, in 10 years, at 4 per 
cent, compound interest? 

8. What will be the amount of $250, which has been in 
savings bank for 2 years, supposing interest computed semi- 
annually, at 6 per cent. ? What the compound interest ? 
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9. What will be the interest of $500, which has been in 
savings bank for 1 yr. 6 mo., supposing the interest to be 
computed semi-annually, at 5 per cent.? 

Note.— The operation is rendered much shorter and easier, by 
taking the amount of 1 dollar for any time and. rate, given in the 
following table, and multiplying it by the given principal; the 
product vnll be the required amount, from which subtract the 
given principal, and the result will be the compound interest. 

The result may differ in the mills place, from that obtained by 
the other rule. 

Showing the amomd of $1 or £1, compound interest, from 1 year 
to 20, and at the rate of 3, 4, 5, 6, and 7 per cent. 



Years. 


3 per cent 


4 per cent. 


5 per cent. 


6 per cent. 


7 per cent. 


1 


1.03000 


1.04000 


1.05000 


1.06000 


1.07000 


2 


1.06090 


1.18160 


1.10250 


1.12360 


1.14490 


3 


1.09272 


1.12486 


1.15762 


1.19101 


1.22f504 


4 


1.12550 


1.16985 


1.21550 


1.26247 


1.31079 


5 


1.15927 


1.21665 


1.27628 


1.33822 


1.40255 


6 


1.19405 


1.26531 


1.34009 


1.41851 


1.50073 


7 


1.22987 


1.31593 


1.40710 


1.50363 


1.60578 


8 


1.26677 


1.36856 


1-47745 


1.59384 


1.71818 


9 


1.30477 


1.42331 


1.55132 


1.68947 


1.83845 


10 


1.34391 


1.48028 


1.62889 


1.79084 


1.96715 


11 


1.38423 


1.53945 


1.71033 


1.89829 


2.10485 


13 


1.42576 


1.60103 


1.79585 


2.01219 


2.25219 


13 


1.46853 


1.66507 


1.88564 


2.13292 


2.40984 


14 


1.51258 


1.73167 


1.97993 


2.26090 


2.5t853 


15 


1.55796 


1.80094 


2.07892 


2.39655 


2.75903 


16 


1.60470 


1.87298 


2.18287 


2.54035 


2.95216 


17 


1.65284 


1.94790 


2.29201 


2.69277 


3.15881 


18 


1.70243 


2.02581 


2.40661 


2.85433 


3.37993 


19 


1.75350 


2.10684 


2.52695 


3.02559 


3.61652 


20 


1.80611 


219112 


2.65329 


3.20713 


3.86968 



10. What is the amount of 196.50, for 8 years and 6 mo., 
interest being compounded annually, at 7 per cent. ? 

11. What is the compound interest of 1300, for 5 years, 
8 months, and 15 days, at 6 per cent. ? 

12. What is the compound interest of $1250, for 3 years, 
3 months, and 24 days, at 7 per cent.? 



M 
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STOCKS AND BROKERAGE. 

285. A CoBFORATiox is a company of persons, aathor- 
ized by law to do business together. 

286. A Chabteb is the law which defines the rights, 
powers, and duties of a corporation. 

287. Capital or Stock is the money paid in to car:^ 
on the business of the corporation. 

288. Stockholdebs are the individnals, who own the 
stock and compose the corporation. 

289. Shares are equal portions of the stock; and these 
are held, in laiger or smaller numbers^ by the stockholders, 
or shareholders. 

290. Certificates op Stock, or Scrip, are the written 
evidences of the ownership of stock. 

BoxDS are written evidences of money loaned, and are 
an obligation ot payment within a time named in the 
bond. Bonds are for different sums; usually, for $1000. 

291. UiinTED States Stocks, or State Stocks, are the 
bonds of the United States, or of a State, bearing a fixed 
interest. 

292. The Nominal, or Par Value of a stock, is the 
number of dollai^ named in each share. Shares may be 
of any value: they are usually $100; sometimes $50 and 
sometimes $25. When not $100, the amount is named. 

293. The Market Value of a stock, is what the stock 
brings, per share, when sold for cash. It may be at par, 
at a premium, or at a discount 

285. What is a corporation ?— 286. What is a charter ?— 287. What 
is capital, or stock?— 288. What are stockholders ?->289. What are 
shares? — ^290. What are certificates of stock, or scrip? What are 
bonds?— 291. What are United States or State Stocks?— 292. What 
is the nominal or par valne of a stock ? — ^293. What is the market 
^ue of a stock ? When is a stock at par ? When is a stock at a 
eminm? When is a sto<^ at a discount? 
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A Stock is at jt?ar, when its market value is just equal 
to the value named in the certificates. 

A stock is at a premium^ when the market value exceeds 
its par value. 

A stock is at a discount, when its market value is less 
than its par value. 

294. Premium is the Bate per cent, which a stock sells 
for, above its par value. 

295. Discount is the Bate per cent, which a stock sells 
for, below its par value. 

296. A Broker is an agent who buys and sells goods, 
stocks, bonds, and uncurrent money, on oonmiission. The 
commission charged is called Brokerage. 

297. To find the market value of any number of shares of 
stock, when at a premium or discount. 

1. What is the value of 150 shares of Erie Stock, par 
100, when selling at 16 per cent, discount? 

Analysis.— Since the stock is selling at 16^ discount, the market 
rate would be lOOj^ — 16j^ = 84^ of the par value. $100 x 150 = 
$15000 = Par : 15000 x .84 = $12600 = market value. Hence, 

BinLB. — Multiply the nominal or par value ly the rate 
per cent, to be taken of the base, and the product will be 
the market value. 

2. What is the market value of 200 shares of stock, par 
60, and selling at 20 per cent, premium? Ans. $12000. 

3. How much must be paid for $25600 of stock, which 
is selling at 87| per cent.? Ans. $22432. 

4. A broken bank has a circulation of $98000, and pur- 
chases the bills at 85 per cent. : how much is made by the 
operation ? Ans. $14700. 

204. What is premium ?— 295. What is discount ?— 296. What is a 
broker? What is brokerage ?— 297. How do you find the market 
^ae of any number of shares of stock? 



1 
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6. A broker sells $50000 of stock on commission, pre- 
mium di% and brokerage f per cient. : what is the bro- 
kerage? Ans. $187.50. 

6. What must be paid for 175 shares of Hudson Kiyer 
Kailroad Stock, par 100, which is selling at 9 per cent, 
discount, brokerage being at ^ percent.? Ans. $15968.75. 

7. Mr. Jones directs a broker to purchase 250 shares of 
stocks, par 100, and at 8 per cent, premium: what is its 
cost, brokerage being at | per cent. ? Ans. $27156.25. 

8o What amount of bank bills would pay for $37500 of 
gold, when it is at 9^ per cent, premium ? Ans. $41062.50. 

9. A broker bought for another party 250 shares of Eail- 
road stock, par 100, at a premium of ^i%. After a short 
time, he was directed to sell the same; which he did at a 
discount of 2^^, What was the double brokerage at i%, 
and what amount was lost by the transactions? 

Ans. Brok. $187.50. Loss $1625.00. 

298* To find how much stock, at par, can be purchased for 
a given sum. 

1. What amount of stock, at par value, can be purchased 
for $12192, when it is at 5 per cent, discount, if 1 per cent, 
be charged for brokerage? 

Analysis. — Since the stock is at 5 per cent. operation. 
discount, $1 of it would cost 95 cents ; adding' .95 + .01 = .96 
the brokerage, it will cost 96 cents ; and there- 
fore the par value will be as many times $1 '96 ) 12192.00 
as 96 cents is contained times in $12193. $12700 

BinLB. — Divide the given sum by the market value of one 
dollar of the stock plus, the brokerage. 

2. What amount of government stock can I buy for 
$15525, when it is selhng at 3^ per cent, premium? 

Ans. $15000. 



298. How do you find how much stock, at par, can be purchased 
for a given smu? 
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3. How many shares of stock, par $25, can be bought 
for $2730, when selling at 5% premium ? Ans. 104. 

4. A broker is authorized to expend $20450 in purchasing 
N. Y. State Stocks, which are selUng at 2 per cent, pre- 
mium : what amount of stock does he buy, charging J per 
cent, brokerage? Ans. $20000. 

1 5. Erie Eailroad Stock is selling * at 24^ discount, and 
brokerage is charged at | per cent : how many shares can 
be bought for $9195 ? Aiis. 12000. 

6. If gold is selling at a premium of 10^, and railroad 
stock at a discount of 4^: how many shares, par $50, can 
be bought for $4800 in gold ? Ans. 110. 

7, How many shares of bank stock, $100 par, selhng at 
5% discount, can be bought for 250 shares of insurance 
stock, par $100, selling at 14^ premium ? Ans. 300, 

298a. To find the rate of premium or of discount on stock 
sold at any given price. 

1. If 50 shares of Erie Stock,- par $100, are sold for 
$2180, what is the ra4;e of discount on the stock? 

Analysis. — 50 shares at 100 are equal to $5000 par value. $5000 
less the price paid for them, equals the discount : and this discount, 
$2820, divided by the par value or l?ase, $5000, gives the rate of 
discount 56f per cent. 

OPERATION. 

$100 X 50 = $5000 = par;. 

5000 — 2180 = 2820, amount of discount; 

2820 H- 5000 = 56f per cent. = rate. 

KuiiB. — Find the amount of premium or discount, ana 
livide it by the par value ; ths quotient mil be the rate of 
premium or discount. 

2. If 60 shares of bank stock, par 50, be sold for $4125, 
what is the rate of premium? A71S. 37 i per cent. 

298a. How do you find the rate of premium or discount on stoclr 
sold at a* given price? 
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3. If 90 shares of Central EaUroad Stock, par 100, be 
given for 210 shares of Erie Stock, selling at 35, is Central 
selling at par, premium, or discount ? what is the rate of 
premium or discount? Ans. 18J per cent discount. 

3. If gold is at a premium of 5^, and $5000 in gold pays 
for 60 shares of Harlem Eailroad Stock, par 100: how is 
this stock selhng, and what is the rate? ^ 

Ans. 12|^ per cent discount. 

5. A capitalist bought 500 shares of Pacific Mail Stock, 
par $100, when it was worth 140 ; after holding this stock 
6 months, to escape further loss, he sold it at 60: what 
was his rate of loss, excluding interest and brokerage ? 

Ans, h^\ per cent 

6. A merchant bought, through a broker, 75 shares of 
bank stock, par 100, the brokerage at \ per cent ; he paid 
the entire sum with 1000 barrels of flour at $8 per barrel : 
what was the rate of premium ? Arts, 6^ per cent 

7. If I give a house and lot worth $20000, for 175 shares 
New York Gas Co.'s Stock, par 100, what is the rate of 
premium ? Ans. 14f per cent 

298$. The interest on bonds and stocks is always calcu- 
lated on their par value, and is usually made payable at 
the rate and place named in the bond or certificate of stock. 
Bonds and stocks often take their names from the rate of 
interest which they bear. Thus, when the rate of interest 
is 5 per cent, the stock is called a five per cent, stock; and 
similarly for other rates. 

298^. To find the rate of interest on an investment in stock 
paying a fixed rate of interest, when the stock is above or be- 
low par. 



On what is the interest on bonds and stocks calculated? From 
what do bonds and stocks often take their name*?— 298<j. How do 
yon find the rate of interest on an investment in stock ? 
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0* 

1. If I buy 6 per cent, stock at 16% discount; what is 
the rate of interest on the investment ? 

Analysis.— The interest on $100 for one year is 100 x .06 = $6.00. 
The market value of $100 of the stock is $100 — 15 = $85. Then 
$6 is the percentage and $85 the base ; and $6 -r- $85 = .07^ or 
.7tV^ = rate. 

OPERATION. 

100 X .06 = 6,00 = int. on $100 for 1 yr.; 
100 X .15 = 15.00 = discount on $100; 
100— 15 = 85 = market value; 
6 H- 85 = .07^ = rate of int 

Hence, 

Bui^B. — Find the interest of $100 of the stock at the 
given rate, and also its market value. Divide the interest 
by tlie market valtie, and the quotient will be the rate on 
the investment. 

2. If I buy 6% bonds of the United States at 95, what is 
the rate of interest on the investment ? Ans. 6^ per cent. 

3. If a merchant invests in United States 6 per cents, 
payable in gold, when they are selling at 114, what rate 
does he receive on his investment, supposing gold to be at 
a premium c^ 12^ ? Ans. 5^ per cent. 

4. What is the difference in the rates of interest between 
an investment in a 7% stock, selling at a discount of 4^, 
and a State 6% stock, selling at a discount of 15^ ? 

Ans. :jVff P^r ^^^^ 

5. In which would it be most profitable to invest— in a 
5 per cent, stock, selling at 12^ discount, or in a 7% stock, 
selling at a premium of 85^? Ans. 7% stock. 

6. If an investment be made in Tennessee Q% bonds, par 
100, selling at 26^ discount, brokerage i%, what rate of 
interest would be received ? Ans. 8jfff per cenh. 



\ 
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««« 

298^. To find how much a stock must be above or below par, 
to produce a given rate of Interest. 

■ 1. At what rate must a 5% stock be sold to produce S% 
on the investment? 

Analysis. — The interest on $100 of stock is equal to $5. What 
investment, at 8^, will produce the same interest ? Here, it is plain, 
that $5 is the product of the rate and principal. Hence, if $5 be 
divided by the rate, .08, the quotient, $62^, will be the principal. 
Therefore 100 — 63^ = 37j^, the discount. 

OPERATION. 

1100 X .05 = $5.00 int. on stock; 

$5 -T- .08 = 62^ = market value of stock; 

100 — 62i ^ 37|; rate of discount = 37^%. 

Bui^B. — Find the interest of $100 of the stock. Divide 
this interest by the rate of the investment, and the quotient 
will he the marhet value of the stock. The difference be- 
tween 100 and this value, will indicate the rate of discount 
or premium. 

2. At what rate must I buy a six per cent State stock, 
so as to yield 10^ on the investment ? Ans. 40^ discount. 

3. What is the premium or discount on an S% stock, 
when the purchase yields 12^ on the investment? 

Ans. 3^% discount. 

4. At what rate must I buy New York 6% State Bonds, 
in order to produce 7^ on the investment? 

Ans. 14^% discount 

S98^. To find the income derived from an investment in any 
given stock. 

1. What income shall I derive, yearly, from an invest- 
ment of $13200 in 7^ stock, selling at 12^ discount ? 



How do you find how much a stock must be above or b*»low 
par to produce a given rate of interest ?— 298e. How do yon find the 
inc/ime derived from an investment in any given stock 1 
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Analysis. — Since the discount is operation. 

12^, the market value will be 88^ $13200 -7-.88= 115000 par. 
of the par. Hence, $13200 4- .88 = 15000 x .07=$1050' Ans. 
$15000 = par value. The par value 
multiplied by the rate of interest gives the required amount. Hence, 

KuiiB. — Divide the sum to be invested by the rate of the 
market value, and the quotient will be the par value. Then 
multiply the par value by the rate of interest, and the pro- 
duct mil be the income, 

2. If I invest $5200 in Q% stock, which is selling at 4:% 
premium: what income shall I derive from the investment? 

Ans. $300. 

3. A gentleman bequeathed to a benevolent institution 
$25000: of which $10300 was to be invested in 6% TJ. S. 
Stocks, at 103 ; $12240 in New York 7 per cents, selling at 
102; and the remainder in Erie T% mortgages, selling at 
82 : what income was received ? Ans. $1650. 

4 Which would yield the larger income — $11400 invested 
in 11% stock, at 95, or the same amount invested in 5% stock, 
selling at 57? Ans, ^% stock. 

298/. To find what sum must be invested in any given stock 
to produce a given income. 

1. What sum must I invest in 6^ New York State 
Stocks, selling at 94, to realize an income of $2520 ? 

Analysis. — Since the stock is a opekation. 

6^ stock, $1 par will produce $.06 ; 2520-^.06= 42000= par. 
and $2520 will produce as many 42000 X .94 =$3 9480 Ans. 
times one dollar as .06 is contained 

times in $2520, which is $42000. The stock is worth 94 ; hence, 
$42000 X .94 =F $39480, the sum required. 

RuiiB. — Divide the income to be realized by the interest 
of one dollar, and the quotient will be the par value of the 

298/. How do you find the sum which must be invested in a gjVen 
stock to produce a given income? 
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stock. Multiply this par by the selling price of the stock, 
and the product will be the sum to be invested. 

2. How mncli must I invest in United States 6jg Cur- 
reiiej Bonds, selling at 108, that I may receive an animal 
income of $3900 ? Ans. $70200. 

3. How much mnst be invested in currency in TJ. S. 6^ 
stock, worth 112, the interest being payable in gold, which 
is at a premium of 10 per cent., to prodace an income of 
$1320? Ans. $22400. 

Note. — The preminm on gold must be added to the interest on 
$1, since the interest is payable in gold. 

4. What must be paid for such an amount cf Virginia 
%% State stocks, selling at 80, as will produce an income 
of $5412 ? Ans. $72160, 

5. What sum must be invested in 6^ stocks, worth 95, to 
give an income of $4500? Ans. $71250. 

DrVIDKHDS. 

298^. DiYiDEXD is the share of the profits divided 
among the stockholders in proportion to the amount of 
stock held by each, and is generally estimated at a certain 
rate per cent, on the par value of the stock. 

Gboss EABsmrGS, or Gross kbceifts, are all the moneys 
received from the regular business of the comjMmy. 

Net EABNiyGS are the gross earnings diminished by aU 
the expenses of the business. AU dividends are from the 
net earnings^ 

298^. To determine the rate of dividend. 

1. The capital of a bank is $200000; its gross earnings 
are $30000, and its expenses are $12000: what is the rate 
of dividend ? 

29^. What is a dividend! What are gross earnings! What are 
net earnings? — 298Aw How do yoa determine the rate of dividend f 
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Analysis. — ^The gross earnings being $30000, and the expenses 
$12000, the net earnings are equal to the difference of $30000, and 
$12000, or $18000. 

OPEEATION. 

30000 — 12000 == $18000 net earnings ; 
18000 -^ 200000 = .09 = 9% rate. 

The base, $200000, and percentage, $18000, being known, 
the rate is found by dividing the percentage by the base. 
Hence, 

BuiiB. — Divide the net earnings by the capital, and the 
quotient will be the rate of dividend. 

2. The capital of an insurance copipany is $150000, its 
expenses $9500, and its gross earnings $35000 : what was 
the rate of dividend Z Ans. 17 per cent 

3. The capital of a bank is $500000, its gross earnings 
$25000, and its expenses $10500: what was the rate of 
dividend? Ans. 2^ per cent. 

4. The gross earnings of a railroad company whose capital 
was $3750000, was $675680, and its expenses $425680 : what 
would be its rate of dividend if the entire net earnings were 
divided ? Ans. 6f per cent. 

5. The net earnings of a bank are $75000, and its capital 
is $375000 : how much would a person owning $21000 of 
stock receive of the dividend? Ans. $4200. 

Note. —Find the rate of dividend and multiply the par value by 
it, and the product will be the amount of dividend due to the stock. 

6. A merchant owns 27 shares of railroad stock, par 100. 
The capital of the company is $6750000 ; its gross earnings 
were, last year, $1260000, and its expenses $774000: what 
was the rate of dividend, and what amount did the mer- 
chant receive on his shares? 

Ans. 7|^=:Eate: $194.40 = Amount 



> 



248 PERCENTAGE. 



DISCOUNT. 

299. Discount is an alloAvance made for the payment 
of money before it is due. 

300. Present Value of a debt, due at a future time, 
is such a sum as, being placed at interest until the debt be- 
comes due, would increase to an amount equal to the debt. 

301. Face of a note, is the amount named in a note. 

302. Discount on a note, is the difference between the 
fiace of a note and its present value. 

1. I givft my note to Mr. Wilson, for $107, payable in 1 
year : what is the present value of the note, if the interest 
is 7 per cent. ? What the discount ? 

Analysis. — Since $1 in 1 year, at 7 per cent., will amount to 
$1.07, the present value of $1.07 is $1 : hence, 

1 : I4-.O7 : : present val. of any sum : face of note; 

^ , , face of note ,-- 
or, Present val. = — .. — ; Hence, 

Bulb. — Divide the face of the note iy 1 dollar 'plus the 
interest of 1 dollar for the given time, and the quotient will 
be the prese^it value: take this sum from the face of the 
note, and the remainder will he the discount, 

EXAMPI^ES. 

1. What is the present value of a note for $1828.76, due 
in 1 year, and bearing an interest of 4^ per cent. ? 

2. A note of $1651.50 is due in 11 months, but the per- 
son to whom it is payable, sells it with the discount off, at 
6 per cent. : how much shall he receive ? 

Note. — When payments are to be made at different time»^ find 
the present vahie of the sums separately, and their snim wW* he the 
present value of the note. 
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3. What is the present value of a note for $10500, on 
which $900 are to be paid in 6 months, $2700 in one year, 
$3900 in eighteen months, and the residue at the expiration 
of 2 years, the rate of interest being 6 per cent, per annum ? 

4. What is the discount of $4500, one-half payable in six 
months, and the other half at the expiration of a year, at 
7 per cent, per annum ? 

5. What is the present value of $5760, one-half payable 
in 3 months, one- third in 6 months, and the rest in 9 
months, at 6 per cent, per annum ? 

6. Mr. A gives his note to B, for $720, one-half payable 
in 4 months, and the other half in 8 months : what is the 
present value of said note, discount at 5 per cent, per annum ? 

7. What is the difference between the interest and dis- 
count of $750, due nine months hence, at 7 per cent ? 

8. What is the present value of $4000, payable in 9 
months, discount 4^ per cent, per annum ? 

9. Mr. Johnson haa a note against Mr. Williams, for 
$2146.50, dated August 17th, 1862, which becomes due Jan. 
11th, 1863: if the note is discounted at 6 per cent., what 
ready money must be paid for it September 25th, 1862 ? 

10. C owes D $3456, to be paid October 27th, 1862 ; 
wishes to pay on the 24th of August, 1858, to which D 
consents: how much ought D to receive, interest at 6 per 
cent. ? 

11. What is the present value of a note of $4800, due 4 
years hence, the interest being computed at 5. per cent, per 
annum ? 

12. A man having a horse for sale, offered it for $225 
cash in hand, or $230 at 9 months ; the buyer chose the 
latter: did the seller lose or make by his offer, supposing 
money to be worth 7 per cent.? 

299. What is Discount ?— 300. What is present value of a debt? 

301. What is face of a note? 

302. What is discount on a note? What is the rule for finding 
the present value? What is the discount? 
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BANKING. 

303. A Bank is a joint etx)ck company, incorporated for 
the purpose of loaning money and issuing bills for currency. 

304. Bank Discount is the deduction made by a bank, 
for the use of money payable at a future time. 

305. A Pkomissory Note is a written obligation to 
pay a specified sum at a future time, named in the note. 

By the custom of banks, the -interest is always paid in 
advance. 

306. By mercantile usage, a note at bank does not legally 
fall due until 3 days after the expiration of the time named 
on its face ; these days are called, Days of Grace. 

The present value of a note, is sometimes called its Cash 
Value, or Proceeds, or Avails. 

CASE I. 

307. To find the bank discount and present worth. 

BuiiEs. — Add the S days of grace to the time the Note 
has to run, and then calculate the interest at the given rate : 
the result is the tank discount, and the face of the note 
diminished by the discount, is the present worth. 

Examples. 

1. What is the bank discount on a note for $350, payable 
3 months after date, at 7 per cent, interest? 

2. What is the bank discount of a note of IIOOO, payable 
in 60 days, at 6 per cent, interest? 

3. A merchant sold a cargo of cotton for $15720, for 
which he receives a note at 6 months: how much money 
will he receive at a bank for this note, discounting it at 6 
per cent, interest? 
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4. What is the bank discount on a note of $55G.27, pay- 
able in 60 days, discounted at 6 per cent, interest ? 

6. A has a note against B, for *3456, payable in three 
months; he gets it discounted, at 7 per cent, interest: how 
much does lie receive ? 

6. What is the bank discount on a note of $367.47, hav- 
ing 1 year, 1 month, and 13 days to run, as shown by the 
face of the note, discounted at 7 per cent.? 

.7. What is the bank discount, on a note at 5 months, 
for $672.50, dated August 7th, 1862, the interest being 6 
per cent. ? 

8. Mr. Jones gave his note at bank, for 8 months, at 7 
per cent., for $1670: what was the product? 

New Yobk, July 3d, 1860. 

9. For value received, I promise to pay to John Jones, 
on the 20th of November next, six thousand five hundred 
and seventy-nine dollars and fifteen cents. 

Philip Mason. « 

What will be the discount on this, if discounted on tho 
1st of August, at 6 per cent, per annum ? 

CASE II. 

308. To make a note due at a future time, whose present 
value shall be a given amount. 

1. For what sum must a note be drawn at 3 months, so 
that, when discounted at a bank at 6 per cent., the amount 
received shall be $500 ? 

Analysis. — If we find the interest on 1 dollar for the given 
time, and then subtract that interest from 1 dollar, the remainder 

303. What is a bank ?— 304 What Is bank discount ?— 305. What 
is a promissory note ? How is the interest paid at a bank ? 

306. By mercantile usage, when' does a note at bank fall due? 
What are these days called? 

307. How do you find the discount and present worth? 

308. How do you make a note payable at a future time, whose 
preBtmt value shall be a given amount? 
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will be the present value of 1 dollar, due at the expiration of that 
time. Then, the number of times \?hich the present Ta!4ie of the 
note contains the present value of 1 dollar, will be the number 
of dollars for which the note must be drawn. 

OPEaLA.TIOH. 

Interest of $1 for the time, 3 mos. and 3 days = $0.0155, which 
taken from $1, gives present value of $1 = 0.9845 ; then, $500 -s- 
0.9845 = $507,872+ = face of note. 

Pboof.— Bank interest on $507,872, for 3 months, including 3 
days of grace, at 6 per cent. = 7.872 ; which being taken from 
the face of the note, leaves $500 for its present value. 

Hence, we have the following 

BuiiE. 

Divide the present valvs of the note by the present value 
of 1 dollar^ reckoned for the same time and at the same rate 
of interest^ and the quotient will he the face of the note. 

% Examples. 

1. For what sum must a note be drawn, at 7 per cent, 
payable on its fiace in 1 year 6 months and 16 days, so that, 
when discounted at bank, it shall produce $307.27? 

2. A note is to be drawn, having on its face 8 months 
and 12 days to run, and to bear an interest of 7 per cent., 
so that it will pay a debt of $5450 : what is the amount ? 

3. What sum, 6 months and 9 days from July 18th, 1862, 
drawing an interest of 6 per cent., will pay a debt of $674.89 
at bank, on the 1st of August, 1862 ? 

4. Mr. Jones bought a bill of goods amounting to $1683.75, 
and paid the bill with a note running 6 months: for what 
amount must the note be drawn, that, when discounted, the 
merchant will receiTC exactly the amount of the bill, sup- 
posing interest to be at 7 per cent.? 

5. Mr. Wilson is indebted at the bank in the sum of 
$367,464, which he wishes to pay hy a note at 4 months, 
with interest at 7 per cent: for what amount must the 
note be drawn ? 
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EXCHANGE. 

309. Exchange is a process of remitting money from 
one place to another, by means of written orders. 

310. A Bill of Exchange is a written order from one 
person to another, to pay to a third party a specific sum, at 
a given time. 

311. The Drawer, or Maker, is the person who draws 
the bill 

312. The Drawee is the person on whom the bill is 
drawn. 

313. The Payee is the person to whom the money is 
ordered to be paid ; and he is the owner of the bill. 

314. The Payer, or Remitter, is any person who pur- 
chases a bill of exchange, either of the drawer or payee. 

315. An Acceptance is an agreement of the drawee, to 
pay the bill when it falls due, and is signified by writing, 
"Accepted,'^ with his signature, on the face of the bill. 

316. An Indorsement of a bill, by the payee, is the 
writing of his name on the back of it. This transfers the 
bill to any person who may rightfully hold it Or, if he 
writes on the back, "Pay to John James or order," then 
the biU is transferred to Mr. James. 

317. Days of Grace are days granted to the person 
who pays a bill, after the time named in it has expired. In 
the United States and Great Britain, 3 days are generally 
allowed. 

318. An Inland Bill is when the drawer and drawee 
both reside in the same country. 

319. The Course of Exchange is the difference between 
the face of a bill, and the price paid for it. 

320. Par of Exchange is when the face of a bill and 
the price paid, are the same. 
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321. Pbemium is when the price paid is greater than 
the face of the bill^ and the exchange is then said to be, 
above par. 

322. DiscoiTNT is when the price paid is less than the 
face of the bill, and the exchange is then said to be, telow 
par. 

Eules of Articles 257, 262, and 308, apply to all cases of 
Exchange. 

EXABEPUSS. 

1. A merchant at Chicago wishes to pay a bill in New 
York, amounting to $3675, and finds that exchange is 1^ 
per cent, premium: what must he pay for his bill? 

2. A merchant in Philadelphia wishes to remit to Charles- 
ton, $8766.50, and finds exchange to be 1 per cent- below 
par: what must he pay for the bill? 

3. A merchant in Mobile wishes to pay in New York, 
$6584, and exchange is 2^ per cent, premium : how much 
must he pay for such a bill ? 

4. A merchant in Boston wishes to pay in New Orleans, 
$4653.75 ; exchange between Boston and New Orleans is 1 J 
per cent, below par: what must he pay for a bill ? 

5. A merchant in New York has $3690, which he wishes 
to remit to Cincinnati ; the exchange is IJ per cent. below 
par : what will be the amount of his bill ? 

6. What must be paid for the following bill, when ex- 
change is at 2-J^ per cent premium? 

$950.50. New York, May 9th, 1860. 

Thirty days after date, pay to Samuel Lewis or order, 
Nine hundred and Fifty dollars and Fifty cents, and charge 
the same to my account. Daniel Shaw, 

To Messrs. Jones. & Willis. 

7. If exchange is at 1\ per cent, premium, what bill will 
$3950 purchase? 

8. If exchange is at If per cent, premium, what bill of 
exchange can be bought for $762, uncurrent funds, suppos- 
ing a discount of ^ per cent, is charged on the funds? 
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FOREIGN BILLS. 

323. A Foreign Bill of Exchange is one in which 
the drawer and drawee live in different countries. 

England and France are the principal countries with 
which the United States have exchanges. 

In all Bills of Exchange on England, the £ sterling is 
the unit or hase, and is still reckoned at its former value of 
$44 = 14.4444:+, instead of its present value, $4.8665. 

Hence, £1 = $4.4444 + 

Add di per cent, . . . .4222 + 

Gives the present value of £1, $4.8666. 

Hence, to get the true par value of Exchange on England, 

we must add 9j^ per cent, to the exchange computed on the 

nominal base. 

324. To find the value of a bill of exchange in sterling^ money, 
in United States money. 

I. A merchant in New York, wishes to remit to England, 
a bill of exchange for £125 15s. 6d. : how much must he pay 
for this bill, when exchange is at 9^ per cent, premium ? 

£125 15s. 6d = £125.775 

Add 9^ per cent 11.9486 + 

gives amount in £'8, .... £137.7236 + 

The pounds and decimals of a pound are reduced to dollars, 
by multiplying by 40 and dividing by 9, — giving, in this case, 
$612,105 (Art. 323). 

BuiiE, — I. Reduce the amount of tlie bill to pounds and 
decimals of a pound, and tJieji add the premium of exchange: 

II. Multiply the result by 40^ and divide the product by 
9: the quotient ivill be the answer in United States money. 

Examples. 

1. A merchant shipped 100 bales of cotton to Liverpool, 
each weighing 450 pounds. They were sold at 7^. per pound, 
and the freight and charges amounted to £187 10s. He 
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sold his bill of exchange at 9f per cent, premium : how much 
shonld he receiye in United States money? 

2. There were shipped from Norfolk, Va., to Liverpool, 
85 hhd. of tobacco, each weighing 450 pounds. It was sold 
at Liverpool, for 12^. per pound, and the expenses of freight 
and commissions were £92 Is. 8d. ff exchange on New York 
is at a premium of 9J per cent., what should the owner 
receive for the bill of exchange, in United States money ? 

325. Exchange on France. 

The unit or lose of the French Currency, is the French 
franc, of the value of 18 cents 6 mills. The franc is divided 
into tenths, called decitnes, corresponding to our dimes, and 
into centimes, corresponding to cents. Thus, 5.12 is read, 
5 francs and 12 centimes. 

All Bills of Exchange on France, are drawn in francs. 
Exchange is quoted in New York, at so many francs and 
centimes to the dollar. 

1. What will be the value of a bill of exchange for 4536 
francs, at 5.25 to the dollar? 

Analysis. — Since 1 dollar will buy operation. 

5.25 francs, the bill will cost as many 5^5 ) 4536 ( 1864, Ans. 
dollars as 5.25 is contained times in 
the amount of the bill : Hence, 

Buiifi. — Divide the amount of the Mil hy the value of $1 
in francs : the quotient is the amount to te paid in dollars. 

ExAMPIiESS. 

1. What will be the amount to be paid. United States 
money, for a bill of exchange on Paris, of 6530 francs, ex- 
change being 5.14 francs per dollar? 

2. What will be the amount to be paid, in United States 
money, for a bill of exchange on Paris, of 10262 francs, ex- 
change being 5.09 francs per dollar? 

3. What will be the valine, in United States money, of a 
bill for 87595 francs, at 5.16 francs per dollar ? 
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EQUATION OF PAYMENTS. 

326. Equation of Payments is the operation of find- 
ing the time in which several amounts, due at different 
times, may be paid without loss of interest to either party. 
The time of payment thus found is called the memi time, 
or equated time. 

327. When the times of payment are reckoned from the same 
date. 

1. K I owe Mr. Wilson $2, to be paid in 6 months, from 
July 1st ; $3, to be paid in 8 months ; and $1, to be paid in 
12 months : what is the mean time of payment ? 

Analysis. — The interest on all the amounts, to their various 
times of payment, equals the interest of $48 for one month ; bat $48 
is equal to the sum of all the products which arise from multiply- 
ing each amount by the time at which it becomes due. It will 
take $6 (the sum of the payments) as many months, to produce 
the same interest, as $6 is contained times in $48, which is 8 times : 
therefore, the equated time is 8 months. 

OPERATION. 

Int. of $2 for 6 mos. = int. of $12 for 1 mo. 2 x 6 = 12. 

" $3 " 8 " = int. of $24 " " 3x8 = 24. 

« $1 " 12 « = int. of $12 " " JL^ X 12 = 12. 

$6 $48 6 6)48! 

Multiply each payment by the time before it becomes due, 
and divide the sum of the products by the sum of the pay- 
ments : the quotient will be the mean time. 

EXAMFLBS. 

1. A merchant owes $600, to be paid in 12 months from 
Januaiy 1st ; $800, to be paid in 6 months, and $900, to be 
paid in 9 months: what is the equated time of payment? 

12 
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2. A owes B $600 ; one-third is to be paid in 6 months 
from August 1st; one-fourth in 8 months, and the remainder 
in 12 months: what is the mean time of payment? 

3. A merchant has due him $300, to be paid in 60 days; 
$500, to be paid in 120 days ; and $750, to be paid in 180 
days : what is the equated time of payment ? 

328. When the times are reckoned from different dates. 

1. I owe Mr. Wilson $100, to be paid on the 15th of July; 
$200, on the 15th of August; and $300, on the 9th of Sep- 
tember: what is the mean time of payment? 

Analysis. — The earliest date named, or any day previous to it, 
may be taken as the date from which the times are reckoned. If 
the earliest payment is the date of reckoning, the first multiplier 
is 0, and consequently the first product is 0, but the payment must 
be added, in finding the sum of the payments. 

OPERATION. 

From 1st of July to 1st payment, 14 days. 
" " " to 2d payment, 45 days. 
« " « to 3d payment, 70 days. 

100 X 14 = 1400 

200 X 45 = 9000 

300 X 70 = 21000 

600 6|00 ) 314|00 

52i 

Hence, the equated time is 52 J days from the 1st of July; 
that is, on the 23d day of August. 

But if we estimate the time from the 15th of July, we 
shall have. 

From July 15th to 1st payment, days. 
" " " to 2d payment, 31 days, 
" " " to 3d payment, 56 days. 
Then, 100 x = 000 

200 X 31 = 6200 
300 X 56 = 16800 

600 6|00 ) 230|00 
38i 
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Hence, the payment is due in 38-J^ days from July 15th ; or, 
on the 23d of August — the same as before. 

RuiiEs. — Assume the earliest date as the point of reck- 
oning. Find the number of days intervening between this 
date and that of each payment, and multiply each payment 
by its number of days: add the products, and divide the 
sum by the sum of the amounts, and the quotient will be 
the equated time in days. This number, reckoned from 
the earliest date, will give the equated time. 

£xAMPIiE:S. 

1. I owe 81000, to be paid on the 1st of January ; $1500, 
on the 1st of Febraary ; $3000, on the 1st of March ; and 
$4000, on the 15th of April : reckoning from the 1st of Jan- 
uary, and calling February 28 days, on what day must the 
money be paid? 

Note. — if one of the payments, as in the above example, is 
due on the day from which the equated time is reckoned, its 
corresponding product will be nothing, but the payment must 
still be added in finding the sum of the payments. 

2. Mr. Jones agreed to give his note to Mr. Wilson, for 
goods to be delivered according to the following bills, with 
a credit of sixty days on each bill: 

15th of January, a bill of $3750 

10th of February, a bill of 3000. 

6th of March, a bill of 2400. 

8th of June, a bill of 2250. 

At what time must the note be made payable ? 

3. A merchant bought several lots of goods, as follows; 

A bill of $650, June 6th. 
A bill of 890, July 8th. 
A bill of 7940, Aug. 1st. 

Now, if the credit is 6 months, how many days from De- 
cember 6th before the note becomes due ? At what time ? 



\J 



2C0 
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4. Mr. Tappan rendered to Mr. Duck the following biD 
of goods sold him : 

New York, May 6tb, 1861. 
G. Duck, To A. Tappan!, Dr. 

1861. Jan. 2d. To merchandise on 4 mos., $1275 
Jan. 31st. « " " 1600 

Feb. 6th. " " « 595 

Maj-ch 19th. '' « « 675 

What is the equated time of payment of this bill ? 

5. A merchant owes the following bill: 

1860. May 6th. To merchandise on 6 mos., I 892 
June 19th. " " « 1063 

July 4th. « '' *^ 2585 

What is the equated time of payment from July 4th ? 

328. To settle, by payment of cash, an account in which 
there are debtor and creditor items. 

Balance is a term which denotes the difference between 
the debtor and creditor sides of an account. There are 
three balances; viz., merchandise balance, interest halanccy 
and cash or net balance. 

1. Mebchandisb Balance is the balance, in which in- 
terest on the items is not considered. 

2. Interest Balance is the balance of the interest of 
the items of the two sides. 

3. Cash or Net Balance is the balance which arises 
after adding the merchandise and interest balances to the 
proper sides of the account. 

In equating the cash balance, interest is allowed on each 
item, and the balance of interest becomes a new item, and 
must be added to its proper side of the account. 

1. It is required to find the cash balance of the follow- 
ing account, on April 1st, 1861: 

Dr. Robert Cheap. Or. 



1861 



Jan. 


7 


" 


16 


Feb. 


14 


Apr. 


1 



To Merchandise 


$750 


00 


Feb. 


9 


t. u 


816 


00 


M'h 


16 


t* tt 


195 


00 


it 


27 


" Interest Bal. 


19 


54 


Apr. 


1 



By Cash 
" Merchandise 



Cash Bal. 



$560 
175 



00 
00 



260|00 
785 64 
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Interest on each item is calculated from April Ist. We reckon 

the number of days from April Ist to each date, and these are 
used as multipliers. 

Br. items. Cr, items. 

195 X 46 = 8970 560 x 51 = 28560 

816 X 75 = 61200 175 x 16 = 2800 

750 X 84 = 63000 260 x 5 = 1300 



133170 



32660 



The difference of the sums of these products is multiplied by 
the interest of $1 for one day, and this gives the interest balance. 
The difference of the products is 133170 — 32660 = 100510, and 
the interest for 1 day is .07 t- 360 ; hence, 

100510 X tiV = -^-Hi?^ = $19.54 = balance of interest. 

This balance belongs to the debtor side, because the sum of 
the debtor products is the greater. It is, therefore, added to the 
debtor side, and the final balance is the cash or net balance. 

BuiiE. — I. Take the latest date of the account, or any 
later date, at which the balance is to be struck, as the point 
of reckoning, and find the days between this date and the 
date of each item ; and consider these days as multipliers : 

n. Multiply each item by its multiplier ; then take the 
difference of the sums of these products, and multiply it 
by the interest of $1 for one day: the result will be the 
interest balance, which is to be added to the side having 
the greater sum: 

III. Tlien find the difference of the sums in the two col- 
umns, and this will be the cash balance. 

2. What was the cash balance on Aug. 1st, 1862, of the 
following account? 
Dr. Richard Monetpennt. Or. 



1862 



May 

u 

June 
July 



To Cash 
" Merchandise 



Cash 



$716 00 



595 

1697 

950 



176 00 



May 

June 
July 



By Merchandise $975 



Cash 
Mdse. 



1640 
500 
615 



00 
00 
00 
00 
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ASSESSING TAXES. 

329. A Tax is a certain sum required to be paid by 
the inhabitants of a town, county, or State, for the support 
of government. It is generally collected from each individual 
in proportion to the amount of his property. 

Property is of two kinds, real and personal. Eeal prop- 
erty, or real estate, is fixed property, such as houses and 
lands. Personal property is movable property, such as 
money, furniture, &c. 

In some States, however, every white male citizen over 
the age of twenty-one years is required to pay a certain 
tax. This tax is called a poll-tax; and each person so 
taxed is called a poll, 

330. In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town 
on which the tax is to be laid. If there is a poll-tax, a full 
list of the polls must be made, and the number multiplied by 
the tax on each poll, and the product must be subtracted from 
the whole tax to be raised by the town ; the remainder will 
be the amount to be raised on the property. This being doae, 
the whole tax to be raised wust he divided hy the amount 
of taxable property^ and the quotient loill be the rate per 
cent, of tax. Then this quotient must be multiplied by the 
inventory of each individual, and the product will be the 
tax on his properhj, 

I 
Examples. 

1. A certain town is to be taxed $4280 ; the property on 
which the tax is to be levied is valued at $1000000. Now, 
there are 200 polls, each taxed $1.40. The property of A 
is valued at $2800, and he pays 4 polls ; 

B's at $2400, pays 4 polls ; E's at $7242, pays 4 polls. 
C's at $2530, pays 2 " Fs at $1651, pays 6 " 
D's at $2250, pays 6 " G's at $1600.80, pays 4 ** 
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What will be the tax on 1 dollar, and what will be A's 
tax, and also that of each on the hst ? 

First, $1.40 X 200 = $280, amount of poll-tax. 

14280 — $280 = $4000, amount to be levied on property. 

Then, $4000 — $1000000 = 4 mills on $1. 

Now, to find the tax of each, as A's, for example : 

A's inventory, $2800 

.004 



11.20 
5.60 



4 polls, at $1.40 each, . . . 

A's whole tax, ^6.80 

In the same manner the tax of each person in the town- 
ship may be found. 

Having found the per cent., or the amount to be raised on 
each dollar, form a table showing the amount which certain 
sums would produce at the Same rate per cent. Thus, after 
having found, as in the last example, that 4 mills are to be 
raised on every dollar, we can, by multiplying in succession 
by the numbers 1, 2, 3, 4, 5, 6, 7, 8, &c., form the following 

Table. 



1 


$ 


1 


$ 


1 




1 


1 gives 


0.004 


20 gives 


0.080 


300 


gives 


1 1.200 


2 « 


0.008 


30 " 


0.120 


400 


« 


1.600 


3 « 


0.012 


40 « 


0.160 


500 


« 


3.000 


4 « 


0.016 


50 « 


0.200 


600 


« 


2.400 


5 « 


0.020 


60 " 


0.240 


700 


« 


2.800 


6 « 


0.024 


70 « 


0.280 


800 


« 


3.200 


7 « 


0.028 


80 « 


0.320 


900 


it 


3.600 


8 « 


0.032 


90 « 


0.360 


1000 


u 


4.000 


9 « 


0.036 


100 " 


0.400 


2000 


it 


8.000 


10 « 


0.040 


200 " 


0.800 


3000 


it 


12.000 



This table sbows the amount to be raised on each sum 
in the column under $'s. 



1 
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EXAMPLBS. 

1. Find the amount of iB's tax from this tableo 

B's tax on 12000 .... is $8,000 
B's tax on $400 .... is $1,600 
B's tax on 4 polls, at $1.40, is $5,600 







B' 


3 total tax . . 


. is 


$15,200 


2. Find the amount of C'a tAx from the table. 


C's 


tax 


on 


$2000 . . . 


. is 


$8,000 


C's 


tax 


on 


500 . . . 


. is 


$2,000 


C's 


tax 


on 


30 . . . 


. is 


$0,120 


C's 


tax 


on 


2 polls . . , 


. is 


$2,800 






C 


3 total tax 


. is 


$12,920 



In a similar manner, we might find the taxes to be paid 
by D, E, &c. 

3. If the people of a town vote to tax themselves $1500 
to build a public hall, and the property of the town is value/1 
at $300,000, what is D's tax, whose property is valued at 
$2450 ? 

4. In a school district a school is supported by a tax on 
the property of the district, valued at $121340. A teacher 
is employed for 5 months, at $40 a month, and contingent 
expenses are $42.68: what will be a farmer's tax, whose 
property is valued at $3125 ? 



CUSTOM-HOUSE BUSINESS. 

331. Duties are sums of money levied by government 
on goods imported from foreign countries. 

332. A Specific Duty is a certain sum on a particular 
kind of goods named. 

333. An Ad Valorem Duty is a certain per cent, on the 
cost of the goods in the country from which they are imported. 
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334. A Port of Ektry is a port designated by law, 
where goods from a foreign country may be landed. 

335. Tonnage is a tax levied on vessels, according to 
their size, for the privilege of entering a port 

336. A Custom-house is an establishment created by 
government, at a port of entry, for the collection of duties. 

337. Revenue is the income of government, derived 
from all sources. These sources are. Duties, Tonnage, and 
Taxes. 

338. Allowances are deductions made from the weights 
and measures of goods, on account of the bags, casks, and 
boxes which contain tbem. 

339. Gross Weight is the whole weight of the goods, 
together with that of the casks, bags, and boxes which con- 
tain them. 

Net Weight is what remains after all deductions are 
made. 

340. Draft was an allowance formerly made from the 
gross weight, but it is now abolished by law. 

341. Tare is an allowance made for the weight of the 
boxes, bari'els, or bags containing the commodity, ^nd is of 
three kinds: 1st, Legal tare, or such as is established by 
law ; 2d, Customary tare, or such as is estabUshed by the 
custom among merchants ; and 3d, Actual tare, or such as 
is found by removing the goods and actually weighing the 
boxes or casks in which they are contained. 

In estimating the allowance for tare on all chests, boxes, 
cases, casks, bags, or other envelope or covering, of all arti- 
cles imported liable to pay duty, the Collector may esti- 
mate the tare according to the invoice, or may ascertain 
the actual tare. 

342. Customary Tare on liquors in casks, is sometimes 
allowed, on the supposition that the cask is not full, or 
what is called its actual wants; and then an allowance of 5 
per cent for leakage. 



J 
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A tare of 10 per cent, in allowed on porter, ale, and beer, 
in bottles, on account of breakage, and 5 per cent, on all 
other liquors in bottles. At the custom-house, bottles of the 
common size are estimated to contain 2^ gallons the dozen. 

Note.— For Tables of Tare and Duty, see Ogden on the Tarift 
of 1842. 

1. What will be the duty on 125 cartons of ribbons, each 
containing 48 pieces, and each piece weighing 3 oz. net, and 
paying a duty of $2.50 per pound ? 

2. What will be the duty on 225 bags of coffee, each 
weighing gross 160 lb., invoiced at 6 cents per pound ; 2 per 
cent, being the actual tare, and 20 per cent, the duty ? 

3. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2f gallons per dozen, 5 per cent, being 
allowed for breakage, and the duty being 35 cents per gallon? 

4. A merchant imports 175 cases of indigo, each case 
weighing 194 lb. gross ; 15 per cent, is the actual tare, and 
the duty 5 cents per pound: what duty must he pay on 
the whole? 
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343. CuEEENCY is what passes for money. There are- 
three kinds of Currency: 1st, The coins of the country; 2d, 
Foreign coins, having a fixed value ; 3d, Treasury Notes and 
Bank Notes. 

KoTE. — The foreign coins most in use in this country, are the 
English shilling, valued at 24 cents 3 mills; the English sov- 
ereign, valued at $4.8665; the French franc, valued 8t 18 cents 
5 mills; and the five-franc piece, valued at $0.98. 

344. The Currency of the United States, is the decimal 
currency of dollars, cents, and mills. 

In some of the States, the old local currency of pounds, 
shillings, and pence, is yet preserved. 
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The following table shows the value of a pound in .dollars, 
in each currency as, formerly used; the number of shillings 
and pence in a dollar, and the value of $1 in pence: 

In English Currency, £1 = 14.8665, by a recent law. 
In N. R, Inda., 111.,) 

Missouri, Va., Ky., V £1 = $3^, and U = 6s. = 72d . 

Tenn., Miss., & Texas ) 
New York, Ohio, Mich- ) n^ ^^i a *-i q« c^aA 

igan, and N, CaroUna } ^^ = *^*' ^""^ ^^ = ^- = ^^^ 

\^lan^':' ^'!" '"*^ \ ^1 = «2f, and $1 = 7s. 6d. = 90d. 
In S. C. and Georgia, £1 = $4f , and II = 4s. 8d. = 56d. 

^"sSTtia"^* .^""^ ^'!^^. \ ^ = ^' ^^ *1 = 5«- = «0d- 
The pound is always reckoned at 20 shillings, and the 
dollar at 100 cents.. 



ANALYSIS. 

345. An Analysis of a proposition, is an examination 
of its separate parts, and their connection with each other. 

In analyzing, we reason from a given nmnber to its ^mity 
and then from this unit to the required number. 

346. To find the cost of several things, when the price of z 
and number are known. 

1. If 9 bushels of wheat cost 18 dollars, what will 27 
bushels cost? 

Analysis. — One bushel costs \ as much as 9 bushels : ^ of 18 
dollars is 2 dollars. 27 bushels will cost 27 times as much as 
\ bushel ; $2 x 27 = $54 ; therefore, 27 bu. will cost $54. 

OPERATION. 

■i^ of $18 = J^ = $2 = cost of 1 bushel; 
$2 X 27 = $54 = cost of 27 bushels. 
Note. — The two expressions may be combined in one; thus, 

3 

1 - 18 2;J -^ ^.. 
> T ^ T ^^ "^^ * 
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2. If 7 yards of cloth cost 149, what will 16 yards cost ? 

3. If 12 barrels of flour cost $72, what will 37 bbl. cost? 

4. What will be the cost of 9^ yards of cloth, if 35 yd. 
cost $70 ? 

5. How many sheep, at 4 dollars a head, must I give for 
6 cows, worth 12 dollars apiece ? 

347. To find the cost of articles in dollars and cents when 
the price is given in shillings and pence. 

6. What will 12 yards of cloth cost, at 5 shilUngs a yard. 
New York currency ? 

Analysis. —Since 1 yard costs 5 shillings, t2 yards will cost 
12 times 5 shillings, or 60 shillings: and as 8 shillings make 1 
dollar, New York currency, there will be as many dollars as 8 is 
contained times in 60, viz., 7^. 

OPERATION. 

3 

2 

7. What will 56 bushels of oats cost, at 38. 6d. a bushel, 
New England currency ? 

Analtsis. — 8s. 6d. = 42d., and 72d. make 1 dollar : the cost in 
pence, will be 56 x 42, and this product divided by 72, will give 
the answer. 

OPERATION. 

56 X 42 7 X 42 7 x 14 



72 "" 9 



^ = $32,666 + . 



Rule. — Multiply the commodity by the price and divide 
the product hy the value of a dollar, expressed in the same 

U7lit. 

8. What will 18 yards of satinet cost, at 3s. 9d. a yard, 
Pennsylvania cun-ency ? 

9. What will 7^ lb. of tea cost, at 6s. 8d. a pound, New 
England currency? 

10. What will be the cost of 120 yards of cotton cloth, 
at Is. 5d. a yard, Georgia currency ? 
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11. What will be the cost, in New York currency ? 

12. What will be the cost, in New England currency? 

13. What will be the cost of 75 bushels of potatoes, at 
3s. 6d,, New York currency? 

14. What will it cost to build 148 feet of wall, at Is. 8d. 
per foot, N. Y. currency ? 

15. What will a load of wheat, containing 46J bushels, 
come to, at 10s. Sd. a bushel, N. Y. currency ? t 

16. What will 7 yards of Irish linan cost, at 3s. 4d. a 
yard, Penn. currency ? 

17. How. many pounds of butter, at Is. 4d. a pound, must 
be given for 12 gallons of molasses, at 2s. 8d. a gallon ? 

18. What will be the cost of 12 cwt. of sugar, at 9d. per 
lb., N. Y. currency ? 

19. What will be the cost of 9 hogsheads of molasses, at 
Is. 3d. per quart, N. E. currency ? 

20. How many days' work, at 7s. 6d. a day, must be given 
for 12 bushels of apples, at 3s. 9d. a bushel ? 

S48. Analysis, when the numbers are fractional. 

21. If 3| pounds of tea cost $3|^, what will 9 pounds cost? 
AiTALYSiB.~3f lb.=J^lb., and $3^=$^^: since Jjt lb. cost $J#, 

1 lb. will cost $V- -^ V^ = -V X yVi a^d 9 lb. will cost 9 times as 
much, or J^ X -^ X 9. 

OPEBATION. 

2 ) 

^XAX0=:88. 

? 

22. If 5^ bushels of potatoes cost $2f, how much will 12^^ 
bushels cost ? 

23. If 1 acre of land costs -^ of nf of f of $50, what will 
3^ acres cost? 

24. If i of f of a gallon of wino costs | of a dollar, what 
will 5^ gallons cost? 

25. A person purchased 4 of a vessel, aud divided it into 
5 equal shares, and sold each of those shares for $1200 : what 
was the value of the whole vessel ? 
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26. What number is that, | of which is 18 ? 
Analysis.— Since |^ of a number is 18, ^ of it will be | of 18, 

which is 3 : if I of a number is 3, the number is equal to 7 x 8 
= 21. 

27. 32 is i of what number ? 

28. 63 is yV of what number ? 

29. A traveler, after going 196 miles, found that he had 
performed ^ of his journey : how long was his journey, and 
how much had he j%t to perform ? 

30. A father gave his younger son $420, which was } of 
what he gave to his elder son ; and 3 times the elder son's 
portion, was -J the value of the father's estate: what was 
the value of the estate? 

349. Proportions of Numbers. 

31. If 6 men can build a boat in 120 days, how long will 
it take 24 men to build it ? 

Analysis.— Six men, in 130 days, will do 120 x 6 = 720 days' 
work; hence, 1 man would do the work in 720 days; 24 men 
will do the work in j«j^ of that time; therefore, 720-5-24=30 days. 

OPERATION. 

120 X 6 = 720 days = time 1 man can do it. 
J^ = 30 days = time 24 men can do it 

32. If 6 men can do a piece of work in 10 days, how long 
will it take 5 men to do it ? 

33. If 36 men can build a house in 16 days, how long 
will it take 12 men to build it? 

34. If 3 pipes can empty a reservoir of water in 7 days, in 
what time can 8 pipes empty it ? 

35. If, by working 8 hours a day, a certain number of 
men can do a piece of work in 15 days, in what time could 
they do it, if they work 11 hours a day ? 

36. A piece of ground is 32 rods long, and 19 rods wide: 
what must be the width of another piece that shall have the 
same square measure, and whose length is 25 rods? 

Analysis. — The square measure is found by multiplying the 
length and breadth; 82 x 19 = 608 sq. rods: the square measure 
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of the second piece is the same, or 608 sq. rods, and its length 
is 25 rods; its width must be the quotient of 608 divided by 
25, which is 24^ rods. 

- OPERATION. 

33 X 19 = 608 sq. rods = 



area of 1st piece. 

— = 24/y rods = width 
of 2d piece. 



^ 32 X 19 ^ . . , 
Or, — ^g— = 24/y rods. 



37. If a piece of cloth is 9 feet long and 3 feet wide, 
how long must be a piece of cloth that is 2f feet wide, to 
contain the same number of yards? 

38. If it take 44 yards of carpeting, that is IJ yards wide, 
to cover a floor, how many yards, of J of a yard wide, will 
it take to cover the same floor? 

39. If a piece of wall-paper, 14 yards long and 1^ feet wide, 
will cover a certain piece of waU, how long must another 
piece be, that is 2 feet wide, to cover the same wall? 

40. If it takes 5.1 yards of cloth, 1.25 yards wide, to make 
a gentleman's cloak, how much serge, | of a yard wide, 
will be required to line it? 

41. If 6 men can build a wall 80 feet long, 6 feet wide, 
and 4 feet high, in 15 days, in what time can 18 men build 
one 240 feet long, 8 feet wide, and 6 feet high ? 

Analysis. — The solid measure of the wall is found by multi- 
plying the three dimensions together ; 80 x 6 x 4 = 1920 cu. ft. 
In 15 days, 1 man can do ^ of 1920 = 320 cu. ft. ; and in 1 day, 
he will do ^ of 820 cu. ft. = -^. In 1 day, 18 men can do 18 
times ^ = 384 cu. ft. ; and it will take 18 men as many days 
to build the wall, as 384 cu. ft. is contained times in the solid 
measure of the second wall : 240 x 8 x 6 = 11520 cu. ft., and 
11520 -r- 384 = 30 days. 

OPERATION. 

80 X 6 X 4 = 1920 cu. ft. = solid measure of first wall. 
^ of 1920 = 320 cu. ft. = work done in 15 days by 1 man. 
■^ of 320 == -^ cu. ft. = work done in 1 day by 1 man. 
■^ X 18 = 384 cu. ft. = work done in 1 day by 18 men. 
240 X 8 X 6 = 11520 cu. ft. = solid measure of second wall. 
mjo = 30 days = time for 18 men to do the work. 
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Or, 84g|8><g ^ ^ of ^ of AiL>^ X J^ = 

) 2 

i0 X $ x$ 15 ^ 1 1 _ 

1 ^ 1 ^ 1^ $0x^x4^ i$^^^' 

? 

42. If 96 lbs. of bread be sufficient to serve 5 men 12 
days, how many days will 57 lbs. serve 19 men? 

43. If a man travel 220 miles in 10 days, traveling 12 
hours a day, in how many days will he travel 880 miles, 
traveling 16 hours a day? 

44. If 9 men pay $135 for 5 weeks' board, how much 
must 8 men pay for 4 weeks' board ? 

45. If 12 men reap 80 acres in .6 days, in how many days 
will 25 men reap 200 acres? 

46. If 4 men are paid 24 dollars for 3 days' labor, how 
many men may be employed 16 days for $96 ? 

47. A wall, to be built to the height of 27 feet, was 
raised to the height of 9 feet by 12 men, in 6 days : how 
many men must be employed, to finish the wall in 4 days, 
at the same rate of working? 

48. Two. men bought a horse for $150 ; one paid $90, and 
the other, $60 ; they sold the horse, and gained $75 : what 
did each gain ? 

Analysis.— Each must have the same part of the gain that the 
money which he paid, is of the whole money paid. One paid 
$90,»which is rff^ = f of $150, and he ought to receive f of the 
gain ; and the other paid $60, which is -^ = f of $150, and he 
ought to receive f of the gain, f of $75 = $45 = gain of one ; 
and I of $75 = $30 = gain of the other. 

OPERATION. 

$90 = ^fl^ = I of cost ; I of 75 = $45 = gain of one. 
$60 = VW = I 0^ cost; I of 75 = $30 = " other. 

49. Three persons bought 2 barrels of flour for 15 dollars. 
The first one ate from them 2 months, the second 3 months, 
and the third 7 months: how much should each pay? 

50. If two persons engage in a business, where one at!- 
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vances 1875 and the other $625, and they gain $300, what 
is each one's share ? 

51. A, B, and C sent a drove of hogs to market, of which 
A owned 105, B 75, and 120 ; on the way, 60 died : how 
many must each lose ? 

52. A man who has only $50, owes $75 to A, $150 to 
B, and $100 to 0: how much ought he to pay to each? 

53. A can do a piece of work in 4 days, and B can do 
the same in 6 days: in what time can they both do the 
work, if they labor together ? 

Analysis. — Since A can do the work in 4 days, in 1 day he can 
do J- of the work, and B can do ^ of the work in 1 day : both can, 
in 1 day, do the sum of J and ^: i+i = fJ = T^: since in 1 
day they can do -j^ of the work, it will require, for the whole work, 
as many days as ^ is contained times inl. l-f-^=lx^ = V 
=21 days. 

OPERATION. 

J = what A can do in 1 day ; 
i = what B *' « 

l + ^=zj^=:^ = what both can do in 1 day; 

l^JL-1 X V-i^-24davsl'^^'''^^^ for Aand B to 

54. A can build a shed in 6 days, and B can build it in 
5 days: in what time can they, by working together, build 
the shed ? 

55.. A father earns, in 9 days, $18, and his son earns the 
same amount in 15 days: in what time could they, together, 
earn the amount ? 

56. A laborer can dig a trench in 25 days, but with the 
assistance of a second laborer, he digs it in 16 days: in 
what time would the second laborer, alone, have dug it ? 

57. A can build a wall in 16 days, and B can do it in 
21 days; they both worked on the wall; after working 5 
days, B left it: in what time could A finish the work? 

58. A can build a wall in 18 days, and B can do it in 
24 days ; A worked alone for 6 days, and was then assisted 
by B: how many days were employed in doing the whole 
work ? 

12* 
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69. If a barrel of flour would last a family 6 weeks, and 
if it would last a secoud family 8 weeks, how long would | 
of the barrel last both families ? 

60. Divide $500 between 3 persons, giving to one $i, as 
often as to the second $^, and to the third t^. 

61. Divide $176.40 among 3 persons, so that the first 
shall have twice as much as the second, and the third three 
times as much as the first: what is each one^s share? 

62. A person bought 3 lots of ground for $6000 ; he paid 
$150 more for the second than for the first, and $350 more 
for the third than for the second : what was the cost of each ? 

63. Three men hire a pasture, for which they pay 66 dol- 
lars. The first puts in 2 horses for 3 weeks ; the second, 6 
horses for 2^ weeks ; the third, 9 horses for 1^ weeks: how 
much ought each to pay? 

ANAI.Y8IS. — The pasturage of 2 horses for 8 weeks, would be 
the same as the pasturage of 1 horse 2 times 3 weeks, or 6 weeks ; 
that of six horses, 2j^ weeks, the same as for 1 horse six times 2 J 
weeks, or 15 weeks ; and that of 9 horses 1^ weeks, the same as 1 
horse for 9 times IJ weeks, or 12 weeks. The three persons had 
an equivalent for the pasturage of 1 horse for 6 + 15 + 12=33 weeks; 
therefore, the first must pay ^ ; the second, ^ ; and the third, ^ 
of 68 dollars. 

OPERATION. 

3 X 2 = 6 ; then, $66 x -jfe = $12. 1st. 
2ix6 = 15; '' $66xH = ^30. 2d. 

4 >^ 9 = 12 ; « $66 X H = ^^4- 3d. 

64. Two ppi • *^ns, A and B, enter into r^artoj^rship, and gain 
$175. A puts in 75 dollarsTor 4 mohtliB, and' B puts in 100 
dollars for 6 months: what is each one's share of the gain? 

65. Three men engage to build a house for 580 dollars. 
The first one employed 4 hands ; the second, 5 hands ; and 
the third, 7 hands. The first man's hands worked 3 times as 
many days as the third, and the second man's hands twice as 
many days as the third man's hands: how* much must each 
receive ? 
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ALLIGATION. 

350. Alligation is the process of mixing substauees in 
such a manner that the valne of the componnd may be equal 
to the sum of the values of the several ingredients. 

ALLIGATION MEDIAL. 

351. Alligation Medial is the process of finding the 
mean price of a mixture, when the quantity of each simple 
and its price, are known. 

I. A merchant mixes 8 lb. of tea, worth 75 cents a pound, 
with 16 lb., worth $1.02 a pound: what is the price of the 
mixture per pound? 

ANAiiYSis. — Tlie quantity, 8 lb. of operation. 

tea, at 75 cents a pound, costs $6; 8 lb. at 75 cts. = $ 6.00 

and 16 lb., at $1.02, costs $16.32 : iq ^^^ ^t $1.02 = $16.32 

hence, the mixture, = 24 lb., costs — o/ivoooo 

$22.32; and the price of 1 lb. of "^^ 4>^)jU^ 

the mixture is found by dividing $0.93 

this cost by 24 : Hence, to find the price of the mixture, 

RuiiE.^I. Find the cost of the entire mixture: 

II. Divide the entire cost of the mixture hy the sum of 
the simples, and the quotient will he the price of the mixture. 

ExAMFIiBS. 

1. A farmer mixes 30 bushels of wheat, at 5s. per bushel, 
and 72 bushels of rye. at 3s., with 60 bushels o^ arley, at 2s. : 
what is the price*'Oi"l bushel of the mixture ■ 

2. A wine-merchant mixes 15 gallons of wine, at $1 pei 
gallon, with 25 gallons of brandy, worth 75 cents per gallon : 
what should be the price of a gallon of the compound ? 

3. A grocer mixes 40 gallons of whisky, worth 31 cents 
per gallon, with 3 gallons of water, which costs nothing: 
what should be the price of a gallon of the mixture ? 

4. A goldsmith melts together 2 lb. of gold, of 22 carats 
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fine, 6 oz., of 20 carats fine, and 6 oz., of 16 carats fine*, 
wiiat is the fineness of the mixture ? 

5. On a certain day, the mercury in the thermometer was 
observed to average the following heights: fi'om 6 in the 
morning to 9, 64° ; from 9 to 12, 74°; from 12 to 3, 84°; 
and from 3 to 6, 70° : what was the mean temperature of 
the day ? 

ALLIGATION ALTERNATE. 

352. Alligation Alternate is the process of finding 
what proportions must be taken of eacl^of several simples, 
whose prices are known, to form a compound of a given 
price. It is the opposite of Alligation Medial, and may be 
proved by it. 

Alligation Alternate is founded on an equality of Gain 
and Loss. In selling a mixture at a mean price, there is 
a gain on each simple helow that price, and a loss on each 
simple above the average price. The gain must be just equal 
to the loss, otherwise the value of the compound would not 
be a mean value. 

CASE I. 

853. To find the proportional parts. 

1. A farmer would mix oats at 3s. a bushel, rye at 6s., 
and wheat at 9s. a bushel, so that the mixture shall be 
worth 5 shillings a bushel : what proportion must be taken 
of each sort ? 

Analysis. — Having written the simples in the order of their 
values, place the mean price at the left, and then rule 5 columns. 
The column U expresses that 1 unit is first taken of each simple ; 
the column G expresses the gain on 1 unit; the column L, the 
loss on 1 unit; and the difference between the sums of the col- 
umns, shows that on 1 unit of each simple, there is a loss of 3. . 

Since the column of gains must balance the column of losses, 
we must take so many additional units as will give a gain of 3s. 
Since 1 unit gives a gain of 2s., J of a unit will give a gain of 
Is., and f units will give a gain of 3s. : hence, 1 -f | = | will 
give a gain of 5s., which will balance the losses. Write f in the 
column Bal., and then multiply each proportional number by 2 
(the denominator of the fraction), which will give the proportional 
nnrts, 5, 2, and 2, in integral numbers. 
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( Oats, 3 

5 \ Rye, 6 

( Wheat, 9 



OPEEATTON. 






G. 


L. 


u. 


Ba]. 


P.P. 


2 




1 


i 


5 




1 


1 


1 


2 




4 


1 


1 


2 



5; 



5 — 2 = 3. 



Rui<e:. — I. Write the prices of the simples in a column^ 
leg inning with the lowest, aiid the mean price at the left: 

II. 02:>posite each simple, write its gain or loss on 1, and 
write the 1 i7i the column of units: 

III. Find the difference betiveen the gains and losses, and 
divide it by the first gain or loss in the least column, and 
add the quotiertt to the corresponding number in the column 
U, and then write the sum and the other numbers of that 
column, in the column Bal.: 

IV. When the quotient is fractional, multiply each num- 
ber by the denominator of the fraction, and the several 
products will be the proportional parts iti integral numbers, 
which write in column P. P. of Proportional Parts, 

Note.— The answers to tlie last, and to all similar questions, 
will be infinite in number. For, if the proportional numbers in 
collimn P. P. be multiplied by any number, inte<;ral or fractional, 
the products will denote proportional parts of the simples. 

Examples. 

1. What proportions of tea, at 24 cents, 30 cents, 33 
cents, and 36 cents a pound, must be mixed together so 
that the mixture shall.be worth 32 cents a pound ? 

2. What proportions of coffee, at 16 cts., 20 cts., and 28 
cts. per pound, must be mixed together so that the com- 
pound shall be worth 24 cts. per pound ? " 

3. A goldsmith has gold of 16, of 18, of 23, and of 24 
carats fine : what part must be taken of each, so that the 
Diixtjare shall be 21 carats fine ? 
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4. What portion of brandy, at 14s. per gallon; of old 
Madeira, at 24s. per gallon; of new Madeira, at 21ij. per 
gallon ; and of brandy, at 10s. per gallon, must be mixed 
together so that the mixture shall be worth 18s. per gallon ? 

5. How many gallons of water must be mixed with wine 
at $3 per gallon, and wine at |5 per gallon, that the mix« 
ture may be sold at 82 per gallon ? 

CASE II. 
364. When the quantity of one simple is given. 

I. How much wheat, at 9s. a bushel, must be mixed witb 
20 bushels of oats, worth 3 shillings a bushel, that the mix- 
ture may be worth 5 shiUings a bushel ? 

Analysis.— First, find the proportional numbers, as in the last 
case: tbey are, 2 of oats and 1 of wheat. Hence, for every 2 
bushels of oats, we take 1 of wheat ; and since we take 20 bushels 
of oats, we take as many of wheat as 2 is contained times in 20, 
which is 10. 

Rule. — I. Find the proportional numbers, and divide the 
given qtiantity by its proportional number : 

II. Multiply each remmning proportional number by this 
ratio, and the products tvill denote the quantities to be taken 
of each. 

EXABIPLES. 

1. How much wine, at 5s., at os. 6d., and 6s. per gallon, 
must be mixed with 4 gallons, at 4s. per gallon, so that the 
mixture shall be worth 5s. 4d. per gallon ? 

2. A farmer would mix 14 bushels of wheat, at 11.20 per 
bushel, with rye at 72 cts., barley at 48 cts., and oats at 36 
cts. : how much must be taken of each sort to make the 
mixture worth 64 cts. per bushel? 

3. There is a mixture made of wheat at 4s. per bushel, 
rye at 3s., barley at 2s., with 12 bushels of oats at 18d. per 
bushel : how much is taken of each sort when the mixture 
is worth 3s. 6d. ? 
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4. A distiller would mix 40 gallons of French brandy, at 
12s. per gallon, with English at 7s., and spirits at 4s. per 
gal.: what quantity must be taken of each sort, that the 
mixture may be afforded at 8s. per gallon ? 

CASE III. 
366. When the quantity of the mixture is given. 

I. A merchant would make up a cask of wine, containing 
50 gallons,, with wine worth 16s., 18s., and 22s. a gallon, in 
such a way that the mixture may be worth 20s. a gallon: 
how much must he take of each sort? 

AKAiiYSis. — Find the proportional parts: they are, 1, 1, and 3. 
Now, these numbers must be taken as many times as their sum, 5, 
is contained times in 60, which is 10: hence, there are 10 gallons 
of the first, 10 of the second, and 80 of the third : HeDce, 

Rule. — I. Find the proportional parts: 

II. Divide the quantity of the mixture hy the sum of the 
proportional parts : 

III. Multiply this ratio iy the parts separately, and 
each product will denote the quantity of the corresponding 
simple, ' 

ExAMPI^ES. 

1. A grocer has four sorts of sugar, worth 12d., lOd., 6d., 
and 4d. per pound; he would make a mixture of 144 pounds, 
worth 8d. per pound : what quantity must be taken of each 
sort ? 

2. A grocer, having four sorts of tea, worth 5s., 6s., 8s., 
and 9s. per pound, wishes a mixture of 87 pounds, worth 
7s. per pound : how much must he take of each sort ? 

3. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats 
fine; he would make a mixture of 42 oz., of 17 carats fine: 
how much must be taken of each sort? 

Peoof.— All the examples of Alligation Medial may be 
proved by Alligation Alternate. 



i 
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INVOLUTION. 

356. The Powee of a number, is the product which ariseg 
from multiplying the number successively by itselfl The 
number, so multiplied, is called the root of the power. 
The first power is the number itself, or the 70ot: 
The second power is the product of the root by itself: 
The third potver is the product when the root is taken 
Z times as a factor: 
The fourth power , when it is taken 4 times: 
The fifth potver, when it is taken 5 times, &c. 

857. The Exponent of a power, is the number denoting 
how many times the root is taken as a factor. It is written 
a little at the right, and over the root: thus, if the equal 
fector or root is 4, 

4 = 4, the 1st power of 4. 

42= 4x4= 16, the 2d power of 4. 

43= 4x4x4= 64, the 3d power of 4. 

4*= 4x4x4x4= 256, the 4th power of 4. 

4*^= 4x4x4x4x4 = 1024, the 5th power of 4. 

858. Involution is the process of finding the powers 
of numbers. 

There are three things connected with every power: 1st, The 
root ; 2d, The exponent ; and 3d, The power or result of the mul- 
tiplication. 

In finding a power, the root is always the j5rst power; hence, 
the number of multiplications is 1 less than the exponent. 

Rule. — Multiply the number by itself as many times, 
less 1, as there are units in the exponent, and tlie last 
product will be the potver. 

Examples. 



1. Square of .^. 

2. Cube of -J. 

3. Cube of 12. 

4. 3d power of 125. 
6. 4th power of 9. 
a, 5th power of 16. 



7. 2d power of 225. 

8. Cube of 321. 

9. 4th power of 215. 

10. Square of 36049. 

11. Cube of .25. 

12. 4th power of 8.628. 
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EVOLUTION. 

359. EvOLUTiOK is the process of finding the equal fac- 
tors when we know the power. 

The square root of a number is one of its two equal fac- 
tors : thus, 6 is the square root of 36, because 6 x 6 = 36. 

The cube root of a number is one of its three equal fac- 
tors: thus, 3 is the cube root of 27, because 3 x 3 x 3 = 27. 

The sign yy/, is called the radical sign. When placed be- 
fore a number, it denotes that its square root is to be ex- 
tracted : Thus, V36 = 6. 

We denote the cube root by the same sign, by writing 3 

over it: thus, \/W, denotes the cube root of 27, which is 
equal to 3. The small figure, 3, placed over the radical, is 
the index of the root. 

EXTRACTION OF THE SQUARE ROOT. 

360. The Square Root of a number, as already defined, 
is one of its two equal factors. When the two equal fac- 
tors can be found, exactly, the number is called a perfect 
square: and when they can only be found approximately, 
the number is called an imperfect square, 

361. The fijst ten numbers, and their squares, are, 

Roots, 1, 2, 3, 4, 5, 6, 7, 8, 9, IQ. 
Squares, 1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

The numbers in the first line are the square roots of the 
numbers in the second: hence, the square root of any per-' 
feet square, expressed by two figures, will be expressed by 
a single figure. 

NoTB. — The square root of a Dumber less than 100 will be less 
than 10, while the square root of a number greater than 100 will 
be greater than 10. 

1.^ 
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362. What is the square of 36 = 3 tens + 6 units? 



Analysis.— 86 = 3 tens + 6 units, is 
first to be taken 6 units' times, giving 
6' + 3 X 6 : then, taking it 8 tens' times, 
we have 3x6 + 3% and the sum is, 
8' + 2 (3 X 6) + 6« : that is. 





3 + 6 
3 + 6 


3 

3» + 3 


X 6 + 6 
X 6 



+ 2 (3 X 6) + 6 



H 



80 
_6 
180 



30 



E 



900 + 180 + 180 + 36=1296. 



80 
30 
900 



6 

36 



The square of a number is equal to the square of the tens 
plus twice the product of the tens hy tlie units, plus the 
square of the units. 

The same may be shown by the figure: 

Let the line A B repre- ^ 80 I ^ 

sent the 3 tens or 30, and 
B C the six units. 

Let A D be a square on 
A C, and A E a square on 
the ten's line A B. 

Then E D will be a 
square on the unit line 6, 
and the rectangle, E F, 
will be the product of 
HE, which is equal to the 
ten's line, by I E, which 
is equal to the unit line. 
Also, the rectangle BK A gg g C 

will be the product of 

E*B, which is equal to the ten's line, by the unit line, B C. But 
the whole square on A C is made up of the square A E, the two 
rectangles, F E and E C, and the square E D. 

1. Let- it now be required to extract the square root of 
1296. 

Analysis. — Since the number contains more than two places 
of figures, its root will contain tens and units. But as the square 
of (me ten is one hundred, it follows that the square of the tens of 
the required root must be found in the two figures on the left of 
96. Hence, we point off the number into periods of two figures 
ettob, ^vlng 13 hundreds and % nxiltA. 
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The greatest perfect square in 12 hundreds, is 9 operation. 

hundreds, the root of which is 3 tens, or 30. We ^ • q- , ^^ 

square 3 tens, which gives 9 hundred, place ^ ^ 

9 under the hundreds' place, and subtract; 

this takes away the square of the tens, and 66 ) 396 
leaves 396, whM ia twice the product of the ^**^ 

tens by the units plus the square of the units. 

If now, we double the divisor, and then divide this remainder, 
exclusive of the right-hand figure (since that figure can not enter 
into the product of the tens by the units), by it, the quotient will 
be the upits' figure of the root. If we annex this figure to the 
augmented divisor, and then multiply the whole divisor, thus iur 
creased, by it, the product will be twice the tens by the units plus 
the square of the units ; and hence, we have found both figures of 
the root. 

Hence, for the extraction of the square root, we have the following 

BuiiE. — I. Separate the given number into periods of two 
figures each^ by setting a dot over the place of units, a 
second over the place of hu7idreds, and on each alternate 
figure at the left: 

II. Note the greatest square contained in the period on 
the left, and place its root on the right, after the manner 
of a quotient in division, Subti^act the square of this root 
from the first period, and to the remainder bring down the 
second period for a dividend : 

III. Double the root thus found for a trial divisor, and 
place it on the left of the dividend. Find how many times 
the trial divisor is contained in the dividend, exclusive of 
the right-hand figure, and place the quotient in the root, 
and also cinnex it to the divisor: 

IV. Multiply the divisor thus increased, by the last figure 
of the root ; subtract the product from the dividend and to 
the remainder bring down the next period for a new divi- 
dend : 

V. Double the whole root thus found, for a new trial 
divisor, and continue the operation as before, until all tht 
mriftds are brought down. 
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Notes.— 1. Tlie left-hand period may contain but one figure; 
each of the others will contain two. 

2. If any trial divisor is greater than its dividend, the corre- 
sponding quotient figure will be a cipher. 

8. If the product of the divisor by any figure of the root ex- 
ceeds the corresponding dividend, the quotient figure is too large, 
and must be diminished. 

4. There will be as many figures in the root as there are periods 
in the given number. 

6. If the given number is not a perfect square, there will be a 
remainder after all the periods are brought down. In* this case, 
periods of ciphers may be annexed, forming new periods, each of 
which will give one decimal place in the root 

ExABEPIJBBS. 

1. What is the square root of 263169 ? 

Analysis.— We first place a dot over ofebation. 

the 9, making the right-hand period 69. ^6 31 69 ( 513 

We then put a dot over the 1, and also 05 

over the 6, making three periods. — — 

The greatest perfect square in 26, is ^^^ ) j^J 

25, the root of which is 6. Placing 5 ^^•'■ 



in the root, subtracting its square from 1023 ) 3069 

26, and bringing down the next period, 3069 

81, we have 131 for a dividend, and by 

doubling the root, we have 10 for a trial divisor. Now, 10 is 

contained in 18, 1 time. Place 1 both in the root and in the 

divisor : then multiply 101 by 1 ; subtract the product, and bring 

down the next period. 

We must now double the whole root, 51, for a new trial divi- 
sor; then dividing, we obtain 8, the third figure of the root. 

2. What is the square root of 36729 ? 

3. What is the square root of 2125 ? 

4. What is the square root of 26883881 ? 

5. What is the square root of 426409 ? 

6. What is the square root of 2976412? 

7. What is the square root of 91874261 ? 
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863. To extract the square root of a fraction. 
1. What is the square root of .5 ? 



NoTB. — ^We first annex one 
cipher, to make even decimal 
places. We then extract the 
root of the first period : to the 
remainder we annex two ci- 
phei*s, forming a new period, 
and so on. 



OPERATION. 

.50 ( .707 + 
49 

140 ) 100 
000 



1407 ) 10000 
9849 



151, Eem. 



OPERATION. 

4_ V4__ 
9" V9"" 



2. What is the square root of f ? 
Note. — ^The square root of a 

fraction is equal to the square 
root of the numerator divided 
by the square root of the de- 
nominator. 

3. What is the square root of f ? 

Note.— When the terms are 
not perfect squares, reduce the operation. 

common fraction to a decimal } = .75 ; 

fraction, and then extract the ^I -_ y^75 =7 .8660 -4-. 

square root of the decimal. 

Bulb. — ^I. If the fraction is a decimal^ point off the 
periods from the decimal point to the right, annexing ciphers 
if necessary y so that each period shall contain two places, 
and then extract the root as ifi integral numbers: 

II. If the fraction is a common fraction, and its terms 
perfect squares, extract the square root of the numerator 
and denominator separately ; if they are not perfect squares, 
reduce the fraction to a decimal, and then extract the square 
root of the decimal. 

ExAHPIiBS. 

What are the square roots of the following numbers: 



1. Of 3? 

2. Of 11 ? 

3. Of 1069? 



4. Of 2268741? 
6. Of 7596796? 
6. Of 36372961? 
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7. 


Of 22071204? 


14. 


Of 4.426816? 


8. 


Of 3271.4207 ? 


15. 


Of 8|? 


9. 


Of 4795.25731 ? 


10. 


06 9J? 


10. 


Of 4.372594 ? 


17. 


OfiVr? 


11. 


Of .0025 ? 


18. 


Of Hi? 


12. 


Of .00032754? 


19. 


Of MM? 


13. 


Of .00103041 ? 


20. 


OfHM? 



Applications in Sciuarb I&dot. 

864. A Teiangle is a plain figure, which has three sides 
and three angles. 

If a straight line meets anothor straight 
line, making the adjacent angles equal, each 
is called, a right angle; and the lines are said ' 
to he perpendicular to each other. 



365. A Right-angled Triangle is one 
which has one right angle. In the right- 
angled triangle ABC, the side AC, opposite 
the right angle B, is called, the hypothenuse ; 
the side AB, the hose ; and the side BC, the 
perpendicular. 



366. We have seen (Art. 196), that the area of a square 
is equal to the product of two of its equal sides, which is 
the square of one side. Hence, the square root of the area 
of a square,, will be the side itself. 




Thus, if the area of the square in the figure 
is 25, the square root of 25, which is 5, will 
denote the side. 



/ 



367. In a right-angled triangle, the square described on 
the hjpothenuse is equal to the sum of the squares described 
on the other two sidea. 
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Thus, if ACB be a right- 
angled triangle, right-angled at 
C, then will the large square, D, 
described on the hypothenuse 
AB, be equal to the sum of the 
squares F and E, described on 
the sides AC and CB. This is 
called, the carpenter's theorem. 
By counting the small squares 
in the large square, D, you will 
find their number equal to that 
contained in the small squares 
F and E. In this triangle, the 
hypothenuse AB = 5, AC = 4, 

and CB = 3. Any numbers having the same ratio as 5, 4, and 
3, such as 10, 8, and 6; 20, 16, and 12, <fec., will represent the 
sides of a right-angled triangle. 

1. Wishing to know the distance from A to the top of a 
tower, I measured the height of the tower, and found it to 
be 40 feet ; also the distance from A to B, and C 

found it 30 feet : what was the distance from 
A to C? 

AB = 30 ; AB2 = 302 -, 900 

BC = 40 ; BC« = 402 = 1600 

AC8 = AB2J- BO2 = 2500 

AC = ^2500 = 50 feet 

Hence, when the base and perpendicular are known, and 
the hypothenuse is required. 

Square the hose and square the perpendicular, add the 
results, and then extract the square root of their sum. 

'it. What is the length of a rafter that will reach from the 
eaves to the ridge-pole of a house, when the height of the 
roof is 15 feet, and the width of the building, 40 feet ? 

368. To find one side, when we know the hypothenuse and 
other side. 
1. The length of a ladder which m\\T^^j^^^Ts^^^^o^^- 




\ 



288 EVOLUTiojr. 

die of a street, 80 feet wide, to the eayes of a honse^ is 56 
feet: what is the hei^t of the house ? 

Ajtaltsis. — Since the square of the lengfli of the ladder is 
equal to the sum of the squares of half the street and the height 
of the house, the square of the lengfli of the ladder diminished 
by the square of half the street, will be equal to the square of the 
height of the house : Hence, 

Square the hypothenuge and the known side, and take ihe 
difference; the square root of the difference wiU ie the other 
side. 

ESXAMPUCS. 

1. If an acre of land be laid out in a square form, what 
will be the length of each side in rods ? 

2. What will be the length of the side of a sqnare^ in 
rodSy that shall contain 100 acres? 

3. A general has an army of 7225 men : how many must 
be put in each line, in order to place them in a square form ? 

4. Two persons start from the same point; one trayels 
due east 50 miles, the other due south 84 miles : bow &r 
are they apart? 

5. What is the length, in rods, of one side of a square 
that shall contain 12 acres ? 

6. A company of speculators bought a tract of land for 
$6724, each agreeing to pay as many dollars as there were 
partners : how many partners were there ? 

7. A farmer wishes to set out an orchard of 3844 trees, 
so that the number of rows shall be equal to the number of 
trees in each row : wnat will be the number of rows ? 

8. How many rods of fence will inclose a square field of 
10 acres? 

9. H a line 150 feet long, will reach from the top of a 
steeple 120 feet high, to the opposite side of the street, 
what is the width of the street ? 

10. What is the length of a brace whose ends are each 
3j^ feet from the angle maie \>7 t\i^ i^t and beam ? 
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CUBE ROOT. 



369. The Cube Eoot of a number is one of three equal 
factors of the number. 

To extract the cube root of a number, is to find a factor 
which, multiplied into itself ttvice, will produce the given 
number. 

Thus;2 is the cube root of 8; for, 2x2x2 = 8: and 3 
is the cube root of 27 ; for, 3 x 3 x 3 = 27. 

1, 2, 3, 4, 5, 6, 7, 8, 9. 
1 8 27 64 125 216 343 512 729 
The numbers in the first line are the cube roots of the 
corresponding numbers of the second. 

370. A Perfect Cube is one in which the factors can 
be found, exadtly. An Impebpect Cube, is a number in 
which the equal flEictors can only be found, approximately. 

By examining the numbers, in the lines above, we see, 
1st, That the cube of units cannot give a higher order 
than hundreds. 

2d, That since the cube of one ten ( 10) is 1000, and the 
cube of 9 tens (90), 81000^ the cube of tens will not give 
a lower denomination than thoumnds^ nor a higher denomi- 
nation than hundreds of thousands. 

Hence, if a number contains more than three figures, its 
cube root will contain more than one: if it contains more 
than six, its root will contain more than two, and so on; 
every additional three figures giving one additional figure 
.in the root; and the figures which remain at the left 
hand, although less tfian three, will also give a figure in 
the root. This law explains the reason for pointing off 
into periods of three figures each. 

371. Let us now see how the cube of any number, as 16, 
is formed. Sixteen is composed of 1 ten and 6 units, and 
may be written 10 + 6. To find the cube of 16, or of 10 4- 6^ 
we must multiply the number by \te^\i W\Qfe. 

13* 
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To do this, we place the number thus, 16 = 10+ 6 

10+ 6 

Product by the units, 60+36 

Product by the tens, ..,.•.. 100+ 60 

Square of 16, 100+120+36 

Multiply again by 16, 10+ 6 

Product by the units, . . . . . . . 600+720+216 

Product by the tens, .... 1000 + 1200+ 360 

Cube of 16, 1000 + 1800+1080+216 

1. By examining the parts of this number, it is seen that 
the first part, 1000, is the cube of the tens; that is, 

10 X 10 X 10 = 1000. 

2. The second part, 1800, is three times the square of the 
tens multiplied by the units; that is, 

3x(10)3x6 = 3x100x6 = 1800. 

3. The third part, 1080, is three times the square of tJie 
units multiplied by the tens; that is, 

3x62x10 = 3x36x10 = 1080. 

4. The fourth part is the cube of the units; that 1% 

63 = 6x6x6 = 216. 

1. What is the cube root of the number 4096 ? 

Analysis.— Since the number operation. 
contains more than three figures, ^ Qgg / ^g 
we know that the root will con- -i 
tain at least units and tens. ^ 

Separatmg the three right- l'x3 = 3)3 (9-8-7-6 
hand figures from the 4, we iQ^ =: 4 096. 

know that the cube of the tens 
will be found in the 4; and 1 is the greatest cube in 4. 

Hence, we place the root 1 on the right, and this is the tens 
of the required root. We then cube 1, and subtract the result 
from the first period 4, and to the remainder we bring down the 
Aret figure, 0, of the next period. 

We hsLve seen that the second part of the cube of 16, viz., 1800, 
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is tJiree times the square of the tens multiplied h/ the units; tod 
hence, it can have no significant figure of a less denomination than 
hundreds. It must, therefore, make up a part of the 30 hundreds 
above. But this 30 hundreds also contains all the hundreds which 
come from the third and fourth parts of the cube of 16. If it 
were not so, the 30 hundreds, divided by three times the square 
of the tens, would give the unit figure exactly. 

Forming a divisor of three times the square of the tens, we find 
the quotient to be ten ; but this we know to be too large. Placing 
9 in the root and cubing 19, we find the result to be 6859. Then 
trying 8, we find the cube of 8 still too large ; but when we take 
6, we find the exact number. Hence, the cube root of 4096 is 16. 

372. Hence, to find the cube root of a number. 

Rule. — I. Separate the given number into periods of three 
figures each, hy placing a dot over the place of units, a 
second over the place of thousands, and so on over each third 
figure to the left; the left-hand period will often contain less 
than three placed of figures : 

II. Note the greatest perfect cube in the first period, and 
set its root on the right, after the manner of a quotient in 
division. Subtract the cube of this number from the first 
period, and to the remainder bring down the first figure of 
the next period for a dividend: 

III. Take three times the square of the root just found 
for a trial divisor, and see hoto often it is contained in the 
dividend, and place the quotient for a second figure of the 
root. Then cube the figures of the root thus found; and if 
their cube be greater than the first two periods of the given 
number, diminish the last figure ; but if it be less, subtract it 
from the first two periods, and to the remainder bring doom 
the first figure of the next period for a new dividend : 

IV. Take three times the square ofJhe whole root for a 
second trial divisor, and find a third figttre of the root. 
Cube the whole root thus found, and subtract the result from 
the first three periods of the given number tohen it is less 
than that number; hut if it is greater, diminish the figure 
of the root : proceed in a similar way /or all tT\e p^xxQ^* 
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Examples. 

1. What is the cube root of 99252847 ? 

OPERATION. 

99 252 847 ( 463 
48 = 64 

4?x3 = 48)352, dividend. - 
First two periods, ... 99 252 
(46)« = 46 X 46 X 46 = 97 336 

3 X (46)3 = 6348 ) 19168, 2d dividend. 

The first three periods, . 99 252 847 
(463)8 = 99 252 847 

Find the cube roots of the following numbers: 



1. Of 389017? 


4 Of 84604519? 


2. Of 5736339? 


5. Of 259694072? 


3. Of 32461759? 


6. Of 48228544? 



373. To extract the cube root of a decimal fraction. 
BuiiB. — Annex ciphers to the dedmdly if necessary^ so 
that it shall consist of Sy 6, 9, Scy places. Then put the 
first point over the place of thousandths, the second over 
the place of millionth^, aud so on over every third place to 
the right; after which, extract the root as in whole numbers. 

Notes. — 1. There will be as many decimal places in the root, 
as there are periods in the given number. 

2. The same rule applies, when the given number is composed 
of a whole number and a decimal. 

8. If, in extracting the root of a number, there is a remainder 
after all the periods have been brought down, periods of ciphers 
may be annexed, by considering them as decimals. 

# Examples. 

Find the cube roots of the following numbers: 



1. Of .157464? 


4. Of .751089429? 


2. Of .870983875 ? 


5. Of .353393243? 


3. Of 12.977875 ? 


6. Of 3.408862625? 
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374, To extract the cube root of a common fraction. 

Buijs. — I. Reduce compound fractions to simple ones, 
mixed numbers to improper fractions, and then reduce the 
fraction to its lowest terms: 

II. Extract the cube root of the numerator and denomi- 
nator separately, if they liave exact roots; but if either of 
them^ has not an exact root^ reduce the fraction to a dedr 
mal and extract the root as in the last case. 



Examples. 


Find the cnbe roots of the foUowiug fractions:. 


1. Of Hi? 


4. Of4? 


2. Of31VA? 


5. Of|? 


3. OfiWir? 


6. Off? 


Appuc 


ATioirs. 



1. What must be the length, depth, and breadth of a box, 
when these dimensions are all eqnal, and the box contains 
4913 cubic feet? 

2. The solidity of a cubical block is 21962 cubic yards: 
what is the length of each side ? What is the area of the 
surface ? 

3. A cellar is 25 feet long, 20 feet wide, and 8^ feet 
deep : what will be the dimensions of another cellar of equal 
capacity, in the form of a cube? « 

4 What will be the length of one side of a cubical gran- 
ary that shall contain 2500 bushels of grain ? 

5. How many small cubes, of 2 inches on a side, can be 
sawed out of a cube 2 feet on a side, if nothing is lost in 
sawing? 

6. What will be the side of a cube that shall be equal to 
the contents of a stick of timber containing 1728 cubic feet? 

7. A stick of timber is 54 feet long, and 2 feet square : 
what would be its dimensions, if it had the form of a cube ? 
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Notes.— 1. Bodies are said to be similar, when their like parts 
are proportional. 

2. It is found that the contents of similar bodies are to each 
other as the cubes of their like dimensions. 

3. All bodies named in the examples below, are supposed to 
be similar. 

8. If a sphere of 4 feet in diameter contaiDS 33.5104 
cubic feet, what will be the contents of a sphere 8 feet in 
diameter ? 

48 : 8» :: 33.5104 : Ans. 

9. If the contents of a sphere 14 inches in diameter is 
1436.7584 cubic inches, what will be the diameter of a 
sphere which contains 11494.0672 cubic inches ? 

10. If a ball weighing 32 pounds is 6 inches in diameter, 
what will be the diameter of a ball weighing 2048 pounds ? 

11. If a haystack 24 feet in height, contains 8 tons of 
hay, what will be the height of a similar stack that shall 
contain but 1 ton? 



ARITHMETICAL PROGRESSION, 

375. An Arithmetical Peogression is a series of 
numbers in which each is derived from the preceding one, 
by the addition or subtraction of the same number* 

The number added or subtracted is called, the common 
difference. 

#376. If the common difiference is added, the series is 
called, an increasing series. 

Thus, if we begin with 2, and add the common difference 
3, we have, 

2, 5, 8, 11, 14, 17, 20, 23, &c. 
which is an increasing series. 

If we begin with 23, and subtract the common difference 
3, we have, 

23, 20, 17, 14, 11, 8, 5, &c, 
Which 18 A dicreasing %4ries. 
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The several numbers are called, the terms of the progres- 
sion or series: the first and last are called, the extremes^ 
and the intermediate terms are called, means. 

377. In every arithmetical progression there are five parts : 

1st, The first term; 
• 2d, The last term; 

3d, The common difference; 
4:th, The number of terms; 
5th, The sum of all the terms. 

If any three of these parts are known or given, the re- 
maining ones can be determined. 

CASE I. 

378. Knowing the first term, the common difference, and the 
number of terms, to find the last term,- 

1. The first term is 3, the common difference 2, and the 
number of terms 19 : what is the last term ? 

Analysis. — By considering the manner in 
which the increasing progression is formed, opebation. 

we see that the 2d term is obtained by 18, No. less 1. 

adding the . common difference to the 1st 2, com. dif. 

terms; the 3d, by adding the common dif- ~ 
ference to the 2d; the 4th, by adding the 

common difference to the 3d, and so on; _' ^^^ term. 

the number of additions being 1 less than the 39 j^g^ term. 
number of terms found. 

But instead of making the additions, we may multiply the 
common difference by the number of additions, that is, by 1 less 
than the number of terms, and add the first term to the product : 
Hence, 

Bulk. — Multiply the common difference hy 1 less than 
the number of terms ; if the progression is increasing, add 
the product to the first term, and^.the sum will be the last 
term; if it is decreasing, subtract the product /rom il\% 
first term, and the difference wUl be the Tost lerw.. 



\ 
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EXAMPUSS. 

1. A man bought 50 yards of cloth, for which he was to 
pay 6 cents for the 1st yard, 9 cents for the 2d, 12 cents 
for the 3d, and so on, increasing by the common diflference 
3 : how mnch did he pay for the last yard ? 

2. A man puts out $100 at simple interest, at 7 per ce»t; 
at the end of the 1st year it will have increased to $107, at 
the end of the 2d year to 1114, and so on, increasing $7 each 
year : what will be the amount at the end of 16 years ? 

3. What is the 40th term of an arithmetical progression, 
of which the first term is 1, and the common difference 1 ? 

4. What is the 30th term of a descending progression, of 
which the first term is 60, and the common difference 2 ? 

5. A person had 35 children and grandchildren, and it so 
happened that the difference of their ages was 18 months, 
and the age of the eldest was 60 years: how old was the 
youngest ? 

CASE II. 

379. Knowing the two extremes and the number of terms, to 
find the common difference. 

1. The extremes of an arithmetical progression are 8 and 
104, and the number of terms 25 : what is the common dif- 
ference ? 

Analysis.— Since the common differ- 
ence multiplied by 1 less than the number opebation. 
:)f terms, gives a product eqaal to the 104 
difference of the extremes, if we divide 8 

the difference of the extremes by 1 less 25 1 -— 24 )"96 ( 4 

than the number of terms, the quotient 
will be the common difference: Hence, 

'RjTLR^Suhtract thejess extreme from the greater, and 
divide the remainder by 1 less than the numler of terms; 
the quotient mil he the common difference. 
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ExAHPIiES. 

1. A man has 8 eons ; the youngest is 4 years old, and the 
eldest 32: their ages increase in arithmetical progression: 
what is the common difference of their ages ? 

2. A man is to travel from New York to a certain place 
in 12 days; to go 3 miles the first day, increasing every day 
by the same number of miles ; the last day's journey is 58 
miles: required the daily increase. 

3. A man hired a workman for a month of 26 working 
days, and agreed to pay him 50 cents for the first day, with 
a uniform daily increase; on the last day he paid $1.50: 
what was the daily increase? 

CASE III 

380. To find the sum of the terms of an arithmeticxil pro- 
gression. 

1. What is the sum of the series whose first term is 3, 
common difference 2, and last term 19? 

Given series. 3+ 5+ 7+ 9 + 11 + 13+15 + 17+19= 99 

Same ; order ) 

oftermsin-V 19 + 17+15 + 13 + 11+ 9+ 7+ 6+ 3= 99 
verted. ) 

Sum of both. 22 22 22 22 22 22 22 22 22=198 

Analysis. — ^The two series are the same; hence, their sum is 
equal to twice the given series. But their sum is equal to the 
sum of the two extremes, 3 and 19, taken as many times as there 
are terms ; and the given series is eqaal to half this sum, or to 
the sum of the extremes multiplied by half the number of terms. 

RulA. — Add the extremes together, and multiply their 
sum by half the number of terms ; the product will be the 
sum of the series. 

ExAMPIiES. 

1. The extremes are 2 and 100, and the number of terms 
22: what is the sum of the seriea? 
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OFERA.TIOH. 

Ahaltsm.— We first add ^> Ist teniL 

together the two extremes, i^ ^* ^™^ 

and then multiply by half 102, earn of extremes, 

the number of terma. 11, half the number of terms. 

1122, sum of series. 

2. How many strokes does the hammer of a clock strike 
in 12 hours ? 

3. The first term of a series is 2, the common difference 4, 
and the number of terms 9 : what is the last term and sum 
of the series ? 

4. James, a smart chap^ haying learned arithmetical pro- 
gression, told his father that he would chop a load of wood 
of 15 logs, at 2 cents the first log, with a regular increase 
of 1 cent for each additional log: how much did James 
receiye for chopping the wood?" 

5. An invalid wishes to gain strength by regular and in- 
creasing exercise; his physician assures him that he can 
walk 1 mile the first day, and increase the distance half a 
mile for each of the 24 following days: how far will he 
walk? 

6. If 100 eggs are placed in a right line, exactly one yard 
from each other, and the first one yard from a basket, what 
distance will a man travel who gathers them up singly, and 
places them in the basket? 



GEOMETRICAL PROGRESSION. 

• 

381. A Geometbical Pbogbession is a series of terms, 
each of which is derived from the preceding one by multi- 
plying it by a constant number. The constant multiplier is 
called the ratio of the progression. 

382. If the ratio is greater than 1, each term is greater 
than fixe preceding one, and ttve series is said to be increasing. 
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If the ratio is less than 1, each term is less than the pre- 
ceding one, and the series is said to be decreasing; thus, 
1, 2, 4, 8, 16, 32, &c. — ^ratio 2 — ^increasing series: 
32, 16, 8, 4, 2, 1, &c. — ^ratio i — decreasing series. 

The several numbers are called terms of the progression. 
The first and last are called the extremes, and the interme- 
diate terms are called means. 

383. In every Geometrical, as well as in every Arith- 
metical Progression, there are five parts : 

-1st, The first term; 

2d, The last term; 

3d, The common ratio; 

4tb, The number of terms ; 

5th, The sum of all the terms. 

If any three of these parts are known, or given, the re* 
maining ones can be determined. 

CASE I. 

384. Having g^ven the first term, the ratio, and the numbet 
of terms, to find the last term. 

1. The first term is 3, and the ratio 2 : what is the 6th 
term? 

Analysis. — The sec- operation. 

end term is formed by 2x2x2x2x 2=2*^=32 
multiplying the first term 3 1st term 

by the ratio; the third j ^ 

term by multiplying the 

second term by the ratio, and so on ; the number of multiplications 
being 1 less than the number of terma. 

3 = 3, 1st term, 

3x2 = 6, 2d term, 

3 X 2 X 2 = 3 X 22 = 12, 3d term, 

3x2x2x2 = 3x23 = 24, 4th term, &c. 

Therefore, the last term is equal to the first term multi- 
plied iy the ratio raised to a power 1 less than the number 
of terms. 
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RvLc — Raise the ratio to a power whose exponent is 1 
less than the number of terms, and then multiply this power 
by the first term. 

^Examples. 

1. The first term of a decreasing progression is 192 ; the 
ratio i, and the number of terms 7 : what is the last term ? 

Note. — The 6th power of the ratio, (J), is operation. 

yiy ; and this, multiplied by the first term 192, (|.)« = ^. 

gives the last term, 8. 192 x ^ = 3. 

2. A man purchased 12 pears ; he was to pay 1 farthing 
for the first, 2 farthings for the second, 4 for the third, and 
so on, doubUng each time : what did he pay for the last ? 

3. The first term of a decreasing progression is 1024, the 
ratio ^ : what is the 9th term ? 

4. The first term of an increasing progression is 4, and 
the common ratio. 3: what is the 10th term? 

5. A gentleman dying, left nine sons, and bequeathed his 
estate in the following manner : To his executors, 150 ; to his 
youngest son twice as much as the executors, and each other 
son double the amount of the son next younger : what waa 
the eldest son's portion ? 

6. A man bought 12 yards of cloth, giving 3 cents for the 
first yard, 6 for the second, 12 for the third, &c. : what did 
he pay for the last yard? 

CASE II. 
385. Knowing the two extremes and the ratio, to find the 
sum of the terms. 

1. What is the sum of the terms, in the progression 1, 4, 
16, 64? 

Analysis. — ^If we multi- operation. 

ply the terms of the pro- 4 + 16 + 64 + 256= 4 times, 

gression by the ratio 4, we ■^.^^J.^qIq^ ^ once. 

have a second progression, — ■ ■ , 

4, 16, 64, 256, which is 4 256—1=3 times. 



times as great as the first. 056 1 255 

If from this we subtract the 
frst, the remainder, 256—1, 



If from this we subtract the — 5 — =-q~ ==^^> SUm. 
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will be 3 times as great as the first ; and if the remainder be divided 
by 3, the quotient will be the sum of the terms of the first progres- 
sion. But 856 is the product of the last term of the given pro- 
gression multiplied by the ratio, 1 is the first term, and the divisor, 
3, is 1 less than the ratio : Hence, 

Bulk. — Multiply the last term by the ratio ; take the dif- 
ference between the product and the first term, and divide 
the remainder by the difference between I and the ratio. 

Note. — When the progression is irureaiing, the first term is sub- 
tracted from the product of the last term by the ratio, and the 
divisor is found by subtracting 1 from the ratio. When the pro- 
gression is decreasing, the product of the last term by the ratio is 
subtracted from the first term, and the ratio is subtracted from 1. 

ExAMPIiBS. 

1. The first term of a progression is 2, the ratio 3, and 
the last term 4375 : what is the sum of the terms ? 

2. The first term of a progression is 128, the ratio J, and 
the last term 2: what is the sum of the terms? 

3. The first term is 3, the ratio 2, and the last term 192: 
what is the sum of the series ? 

4. A gentleman gave his daughter in marriage on New 
Year's day, and gave her husband Is, toward her portion, 
and was to double it on the first day of every month during 
the year: what was her portion? 

5. A man bought 10 bushels of wheat, on the condition 
that he should pay 1 cent for the 1st bushel, 3 for the 2d, 
9 for the 3d, and so ori^to the last: what did he pay for 
the last bushel, and for the 10 bushels ? 

6. A man has 6 children : to the youngest he gives $150 ; 
to the 2d, 1300 ; to the 3d, $600, and so on, to each twice 
as much as to the one before: how much did the eldest re- 
ceive, and what was the amount received by them all? 



i 
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MENSURATION. 

386. A Triangle is a portion of a plane, bounded by 
three straight lines. It has three sides and three angles. 

BC is called, the ias&j and AD, per- A 

pendicular to BC, the altitude, 

387. To find the area of a triangle. 

RiJi4fi:. — Multiply the base by half the 
altitude, and the product vrill be the area. 
(Bh IV. Prop. VI.)* B 

ExAMPIiBS. 

1. The base BC, of a triangle, is 40 yards, and the per- 
pendicular AD, 20 yards : what is the area ? 

2. In a triangular field, the base is 40 chains, and the 
perpendicular 15 chains : how much does it contain ? (Art. 
194.) 

3. There is a triangular field, of which the base is 35 
rods, and the perpendicular 26 rods : what are its contents ? 




388. A Square is a figure having four 
equal sides, and all its angles right angles. 

389. A Eect ANGLE is a four-sided fig- 
ure, like a square, in which the sides are 
perpendicular to each other, but the adja- 
cent sides are not equal 

390. A Parallelogram is a four-sided 
figure which has its opposite sides equal and 
parallel, but its angles not right angles. 

The line DE, perpendicular to the base, 
is called, the altitude. 



2j 



I 



Dav\e«? lifcgcvidi^. 
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391. To find the area of a square, rectangle, or parallelo- 
gram. ^ 

BiTiiB. — Multiply the base ly the perpendicular height, 
c^d the product unll he the area. (Bk. IV., Prop, V.) 

Examples. 

1. What is the area of a square field, of which the sides 
are each 33.08 chains ? 

2. What is the area of a square piece of land, of which 
the sides are 27 chains? 

3. What is the area of a square piece of land, of which 
the sides are 25 rods each ? 

4. What are the contents of a rectangular field, the length 
of which is 40 rods, and the breadth 20 rods ? 

5. What are the contents of a field 40 rods square ? 

6. What are the contents of a rectangular field, 15 chains 
long, and 5 chains broad ? 

7. How many acres in a field 27 chains long and 69 rods 
broad ? 

8. The base of a parallelogram is 271 yards, and the per- 
pendicular height 360 feet : what is the area ? 

392. A Trapezoid is a four-sided figure, 
ABCD, having two of its sides, AB, DC, 
parallel. The perpendicular, OE, is called, 
the altitude. 

393. To find the area of a trapezoid. 

RuijB. — Multiply half the sum of the two parallel lives 
by the altitude, and the product will be the area. (Bh IV. 

Prop, vn.) 

ExASIPIiBS. 

1. Eequired the area of the trapezoid ABCD, having given 
AB=321.51 ft., DC=214.24 ft., and CE=171.16 ft. 

2. What is the area of a trapezoid, the parallel sides of 
which are 12.41 and 8.22 chains, and the perpendicular dis- 
tance between them 5.15 chains? 



A B B 



\ 
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3. Bequired the area of a trapezoid whose parallel sides 
are 25 feet 6 inches, and 18 feet 9 inches, and the perpen- 
dicular distance between them 10 feet and 5 inches. 

4. Eequired the area of a trapezoid whose parallel sides 
are 20.5 and 12.25, and the perpendicular distance between 
them 10.75 yards. 

5. What is the area of a trapezoid whose parallel sides 
Bi'e 7.50 chains and 12.25 chains, and the perpendicular 
height 15.40 chains? 

6. What are the contents, when the parallel sides are 20 
and 32 chains, and the perpendicular distance between them 
26 chains? 

394. A Circle is a portion of a plane, 
bounded by a curved line, called the cir^ 
cumference. Every point of the circum- 
ference is equally distant from a certain 
point within, called the centre : thus, C is 
the centre, and any line, as ACB, passing 
through the centre, is called, a diameter. 

If the diameter of a circle is 1, the circumference will be 
3.1416. Hence, if we know the diameter, we may find the 
circumference by multiplying by 3.1416; or, if we know 
the circumference^ we may find the diameter by dividing by 
3.1416. 

ExAMPIiSS. 

1. The diameter of a circle is 4 : what is the circumference ? 

2. The diameter of a circle is 93 : what is the circumference? 

3. The diameter of a circle is 20 : what is the circumference ? 

4. What is the diameter of a circle whose circumf. is 78.54? 
6. What is the diameter of a circle whose circumference is 

11652.1944? 
6. What is the diameter of a circle whose circumf. is 6850 ? 

395. To find the area or contents of a circle. 
'RvjA^.— Multiply the square of the radius by the decimal 
3.14:16. {Bk. v., Fro'p. XIY., Cor. %\ 
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Examples. 

1. What is the area of a circle whose diameter is 6? 

2. What is the area of a circle whose diameter is 10 ? 

3. What is the area of a circle whose diameter is 7 ? 

4. How many square yards in a circle whose diam. is 3j^ ft.? 

A 
396. A Sphebe is a figure bounded 
by a curved surface, all the points of 
which are equally distant from a cer- 
tain point within, called the centre. 
The line AB, passing through its cen- 
tre C, is called, the diameter of the 
sphere, and AC, its radius. 

397. To find the surface of a sphere. 

BuiiB. — Multiply the square of the diameter by 3.1416, 
(Bk Vin., Prop. X., Cor.) 

EXAMPUSS. 

1. What is the surface of a sphere whose diameter is 12 ? 

2. What is the surface of a sphere whose diameter is 7? 

3. Eequired the number of square inches in the surface of 
a sphere whose diameter is 2 feet, or 24 inches. 

4. How many square miles on the earth^s surface, suppos- 
ing it a sphere, whose diameter is 7912 miles. 

398. To find the contents of a sphere. 

BuiiE. — Multiply the surface iy the radius, and divide 
the product by 3: the quotient will he the contents. {BJc 
VIIL, Prop. XIV.) 

ExASIPIiBS. 

1. What are the contents of a sphere whose diameter is 12 ? 

2. What are the contents of a sphere whose diameter is 4 ? 

3. What are the contents of a sphere whose diam. is 14 Icv.^ 

4. What are the contents of a sphexe ^\\o^^\^ss\..\^^^^*^ 

14 
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399. A prism is a figure whose ends are equal 
plane figures, and whose faces are parallelograms. 

The sum of the sides which bound the base is 
called the perimeter of the base ; and the sum of 
the parallelograms which bound the solid, is called 
the convex surface. 






) 



400. To find the convex suriiace of a right prism. 

Rrfis. — Multiply the perimeter of the lose by the perpevr 
dicular height, and the product mil be the convex surface. 
{Bh. Vn., Prop. I.) 

ExAMPIiKS. 

1. What is the convex surface of a prism whose base is 
bounded by five equal sides, each of which is 35 feet, the 
altitude being 26 feet ? 

2. What is the convex surface when there are eight equal 
sides, each 15 feet in length, and the altitude is 12 feet ? 

401. To find the solid contents of a prism. 

RuiiC — Multiply the area of the base by the altitude^ and 
the product tdll be the contents. {Bk. VII., Prop. XIV.) 

ExAMPIiBS. 

1. What are the contents of a square prism, each side of 
the square which forms the base being 15, and the altitude 
of the prism 20 feet ? 

2. What are the contents of a cube, each side of which is 
24 inches? 

3. How many cubic feet in a block of marble, of which 
the length is 3 feet 2 inches, breadth 2 feet 8 inches, and 
height or thickness 2 feet 6 inches? 

4. How many gallons of water will a cistern contain, whose 
dimensions are the same as in the last example ? 

5. Eequired the contents of a triangular prism whose 
height 13 10 feet, and area o? t\ve base 350 ? 
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402. A cylinder is a figure with circular 
ends. The line E F is called the axis, or 
altitude ; and the circular surfece, the 
convex surface of the cylinder. 



403. To find the convex surface. 

RuLB. — Multiply the circumference of the base by the 
altitude, and the product will be the convex surface, 
{Bk. VIIL, Prop. I.) 

Examples. 

1. What is the convex surface of a cylinder, the diameter 
of whose base is 20, and the altitude 50 ? . 

2. What is the convex surface of a cylinder, whose altitude 
is 14 feet, and the circumference of its base 8 feet 4 inches ? 

3. Find the convex surface of a cylinder, in sq^uare 
inches, the diameter of whose base is 30 inches, and alti- 
tude 5 feet. 

404. To find the contents of a cylind'^.r. 

RuiiE. — Multiply the area of the base by the altitude: 
the product will be the contents. {Bk. VIII., Prop. 11.) 

Examples. 

1. Eequired the contents of a cylinder, of which the alti- 
tude is 12 feet, and the diameter of the base 15 feet? 

2. What are the contents of a cylinder, the diameter of 
whose base is 20, and the altitude 29? 

3. How many barrels of wine will a cylindrical vat fill, 
the diameter of whose base is 12, and the altitude 30? 

4. What are the contents, in hogsheads, of a cylindrical 
cistern, the diameter of whose base is 16, and altitude 9 ? 

5. What are the contents of a cylinder, the diameter of 
whose base is 50, and altitude 15 ? 
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406. A pyramid is a figure formed 
by several triangular planes united at 
the same point S^ and terminating in 
the different sides of a plane figure, as 
ABODE. The altitude of the pyra- 
mid is the line S 0, drawn perpendicular 
at the base. 



406. To find the contents of a pyramid. 



RuLB. — Multiply the area of the base by one-third of the 
aUitude. (Bk. VH, Prop. XVH.) 

ExAlIPLiES. 

•1. Required the contents of a pyramid, of which the area 
of the base is 95, and the altitude 15 ? 

2. What are the contents of a pyramid, the area of whose 
base is 260, and the altitude 24? 

3. What are the contents of a pyramid, the area of whose 
base is 207, and altitude 18 ? 

4 What are the contents of a pyramid, the area of whose 
base is 403, and altitude 36 ? 

5. What are the contents of a pyramid, the area of whose 
base is 270, and altitude 16? 

6. A pyramid has a rectangular base, the sides of which 
are 25 and 12: the altitude of the pyramid is 36: what are 
its contents? C 



407. A cone is a figure with a cir- 
calar base, and tapering to a point 
called the vertex. The point C is the 
yertex, and the line C B is called the 
axis, or altitude. 




OAUOIKO. 309 

408. To find the contents of a cone. 
RuiiB. — Multiply the area of the base hy the altitude^ and 
divide the product by 3. {Bk. VIIL, Prop. V.) 

Examples. 

1. Required the contents of a cone, the diameter of whose 
base is 5, and the altitude 10. 

2. What are the contents of a cone, the diameter of whose 
base is 18, and the altitude 27 ? 

3. What are the contents of a cone, the diameter of whose 
base is 20, and the altitude 30 ? 

4. What are the contents of a cone, whose altitude is 27 
feet, and the diameter of the base 10 feet? 

5. What are the contents of a cone, whose altitude is 12 
feet, and the diameter of its base 15 feet? 



GAUGING. 



409. Gauging is a process for determining the capacity 
or contents of casks. 

The mean diameter of a cask is found by adding to the 
head diameter, two-thirds of the difference between the bung 
and head diameters, or, if the staves are not much curved, 
by adding six-tenths. This reduces the cask to a cylinder. 
Then, to find the contents, we multiply the square of the 
mean diameter by the decimal .7854, and the product by the 
length. This will give the contents in cubic inches. Then, if 
we divide by 231, we have the contents in gallons (Art. 199). 
^ Multiply the length by the square of the operation. 

mean diameter, then by the decimal .7854, I x d^ X '-VsV" = 
and divide by 231. l x d^ x .0034 

If, then, we divide the decimal .7854 
by 231, the quotient, carried to four places of decimals, is .0034, 
and this decimal multiplied by the square of the mean diameter 
and by the length of the cask, will give the contents m ^5i3Aa\5®^ 
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410. Hence, for ganging or meafinring casks, we hare 
the following 

BuiiB. — Multiply the length hy the square of the mean 
diameter; then multiply hy 34, and point off four decimal 
. places, and the product vrill then express gallons and the 
decimals of a gallon. 

ExAMPIiBS. 

1. How many gallons in a cask whose bnng diameter is 
36 inches, head diameter 30 inches, and length 50 inches ? 

We first find the difference of the diame- operation. 

ters, of which we take two-thirda, and add 36 — 30 = 6 

to the head diameter. We then multiply the | of 6 = 4 

square of the mean diameter, the length, and ^ 

34 together, and point off four decimal places oO + 4 == 34 

in the product. 34^ = 1156 

1156 X 50 X 34 = 196.52 gal. 

2. What is the nnmber of gallons in a cask whose bung 
diameter is 38 inches, head diameter 32 inches, and length 
42 inches ? 

3. How many gallons in a cask whose length is 36 inches, 
bung diameter 35 inches, and head diameter 30 inches ? 

4. How many gallons in a cask whose length is 40 inches, 
head diameter 34 inches, and bnng diameter 38 inches ? 

5. A water-tab holds 147 gallons; the pipe usually brings 
in 14 gallons in 9 minutes; the tap discharges at a medium, 
40 gallons iji 31 minutes. Now, supposing these to be left 
open, and the water to be turned on at 2 o'clock in the 
morning ; a servant at 5 shuts the tap, and is solicitous to 
know at what time the tub will be filled, in case the watei 
continues to flow. 
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PaOimSCUOUS XiXiLMPLBS. 

^ 1. Sound travels about 1142 feet in a second ; now, if the 
flash of a cannon is seen at the moment it is fired, and the 
report heard 45 seconds after, what distance would the ob- 
server be firom the gun ? 
2. Two persons depart from the same place; one travels 
~32, and the other 36 miles a day; if they travel in the same 
direction, how far will they be apart at the end of 19 days, 
and how far, if they travel in contrary directions? 
3! A traveler leaves New Haven at 8 o'clock on Monday 
X morning, and walks toward Albany, at the rate of 3 miles 
^ an hour; another traveler sets out from Albany at 4 o'clock 
on the same evening, and walks toward New Haven, at the 
rate of 4 miles an hour : now, supposing the distance to be 
130 mUes, where on the road will they meet ? 

4. Two persons, A and B, are indebted to C; A owes 
$2173, which is the least debt, and the difference of the 
debts is $371 : what is the amount of their indebtedness? 

5. What number, added to the 43d part of 4429, will 
make the sum 240 ? 

y^Q. What number is that which, being multiplied by f, will 

produce ^^ ? 
— 7. A tailor had a piece of cloth containing 24|^ ya^s, 

from which he cut 6f yards : how much was there left ? 

^ 8. From | of ^, take i of ^. 

X 9. What is the difference between 3|+7|, and 4+2-^? 
_ 10. The product of two numbers is 2.26, and one of the 
numbers is .25 : what is the other ? 

-^11. If the divisor of a certain number be 6.66f . -and the 
quotient |, what will be the dividend ? 
-^ 12. A merchant bought 13 packages of goods, for which 
he paid $326 : what wiU 39 packages cost, at the same rate ? 
^ 13. How many bushels of pats, at 62i^ cents a bushel, will 
pay for 4250 feet of lumber, at $7.50 per thousand ? 

14. Bought 2 hhd. of sugar, which weighed as follows : the 
1st, 5 cwt. 1 qr. 18 lb. ; the 2d, 6 cwt. 10 lb. : what did it 
cost, at 7 cents per pound ? 
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15. Ilow many hours between the 4th of Sept., 1854, at 
3 p. M., and the 20th day of April, 1855, at 10 A. M. ? 
-> 16. If ^^ of a gallon of wine costs | of a dollar, what will 
/j of a hogshead cost? 

17. The sum of two numbers is 425, and their difference 
1.625: what are the numbers? 

18. The sum of two numbers is f, and their difference ^ : 
what are the numbers? 

^ 19. What is the difference between twice five and fifty, 
and twice fifty-five? 

20. What number is that which being multiplied by three^ 
thousandths, the product will be 2637? 

21. What is the difference between half a dozen dozens 
and six dozen dozens ? 

22. The slow, or parade step, is 70 paces per minute, at 
28 inches each pace : how fast is that per hour ? 

23. A person dying, divided his property between his 
widow and his four sons; to his widow he gave $1780, and 
to each of his sons, 11250 ; he had been 25| years in busi- 
ness, and had cleared, on an average, $126 a year: how 
much had he when he began business? 

24. How many planks, 15 feet long and 15 inches wide, 
will floor a bam, 60^ feet long and'33i feet wide? 

25. A room 30 feet long and 18 feet wide, is to be cov- 
ered with painted cloth J of a yard wide : how many yards 
will cover it? 

26. There was a company of soldiers, of whom ^ were on 
guard, ^ preparing dinner, and the remainder, 85 men, were 
drilling: how many were there in the company? 

27. A person owned f of a mine, and sold J of his inter- 
est for 11710: what was the value of the entire mine? 

28. In a certain orchard, | of the trees bear apples, ^ of 
them bear peaches, ^ of them plums, 120 of them cherries, 
and 80 of them pears: how many trees are there in the 
orchard ? 

29. A, B, and C trade together, and gain $12G, which is 
to be shared according to eacfr one's stocK ; A put in $140, 
B $300, and C $160: what is each man^s share? 

30. Four persons traded together, on a capital of $6000, 
of which A put in ^, B put in J, put in. -J-, and D the 
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rest; at the end of 4 years, they had gained $4728: what 

was each one's share of the gain ? 

^31. A can do a piece of work in 12 days, and B cm do 

the same work in 18 days: how long will it take both, if 

they work together? 
^^ 32. If a barrel of flour will last one family 7J months, a 

second family 9 months, and a third llj months, how long 

will it last the three families together? 

.^33. Suppose I haye i%- of a ship worth $1200 : what part 
"haye I left after selling f of J^ of my share, arid what is it 

worth? 

, 34. What number is that which, being multiplied by | of 

^ of li, the product will be 1 ? 

35. Divide $420 among three persons, so that the second 
" shall haye f as much as the first, and the third J as much 

as the other two. 

36. Divide $10429.50 among three persons, so that as often 
as one gets $4, the second will get $6, and the third $7. 

37. A gentleman whose annual income is £1500, s^nds 20 
guineas a week : does he save, or run in debt, and how much ? 

^^ dS. A lady being asked her age, and not wishing to give 

'" a direct answer, said: "I have 9 children, and three years 

elapsed between the birth of each of them; the eldest "was 

born when I was 19 years old, and the youngest is now 

exactly 19 : '' what was her age ? 

39. A waU of 700 yards in length, was to be built in 29 
days; 12* men were employed on it for 11 days, and only 
completed 220 yards: how many men must be added, to 
complete the wall in the required time? 
^0. A besieged garrison, consisting of 360 men, was pro- 
^sioned for 6 months, but hearing of ho relief at the end of 
i^ 6 months, dismissed so many of the garrison, that the remain- 
ing provisions lasted 5 months : how many men were sent away? 

41. A farmer exchanged 70 bushels of rye, at $0.92 per 
bushel, for 40 bushels of wheat, at $1,371 a bushel, and re-' 
ceived the balance in oats, at $0.40 per bushel : how many 
bushels of oats did he receive ? 

42. If a quantity of provisions serves 1500 men 12 weeks, 
at the rate of 20 ounces a day for each man, how many men 
will the same provisions maintain for 20 weeks, at the rate 
©f 8 ounces a day for each man ? 
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43. How many bricks, 8 inches long and 4 inches wide, 
will pave a yard that is 100 feet by 50 feet ? 
^ 44. How many stones, 2 feet long, 1 foot wide, and 6 
^ju^nches thick, will build a wall 12 yards long, 2 yards high, 
[Jf and 4 feet thick ? 

45. If 20 men perform a work in 12 days, how miany men 
will accomplish thrice as much in one-fifth of the time ? 

46. Twelve workmen, working 12 hours a day, have made, 
in 12 days, 12 pieces of cloth, each piece 75 yards long: 
how many pieces of the same stuff would have been made, 
each piece 25 yards long, if there had been 7 more workmen ? 

^ 47. A person was bom on the 1st day of Oct., 1801, at 
(I^K 6 o^clock in the morning : what was his age on the 21st of 
Sept., 1854, at half-past 4 in the afternoon ? 

48. A man went to sea at 17 years of age; 8 years after, 
jj'he had a son' born, who lived 46 years, and died before his 

Q/^ father: after which the father lived twice twenty years, and 
died : what was the age of the father ? 

49. A can do a piece of work, alone, in 10 days, and B in 
13 days: in what time can they do it if they work together ? 

50. A cistern, containing 60 gallons of water, has three 
unequal pipes for discharging it; the largest will empty it in 
one hour, the second in two hours, and the third in three hours ; 
in what time will the cistern be emptied if they run together? 

51. A man bought | of the capital of a cotton factory, at 
par ; he retained |- of his purchase, and sold the balance for 
$5000, which was 15 per cent, advance on the cost: what 
was the whole capital of the factory? 

52. Bought a cow for $30 cash, and sold her for $35 at a 
credit of 8 months: reckoning the interest at 6 percent., 
how much did I gain? 

53. If, when I sell cloth for 8s. 9d. per yard, I gain 12 
per cent., what per cent will be gained when it is sold for 
10s. 6d. per yard ? 

54. How much stock, at par value, can be purchased for 
$8500, at 8J per cent premium, J per cent being paid to 
the broker? 

55. Divide $500 among 4 persons, so that when A has ^ 
of a dollar, B shall have ^, C, J, and D, -^. 

56. Three persons purchase a piece of property for $9202 ; 
the_ first gave a certain sum, the second three times as much. 
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and the third one and a half tinges as much as the other 
two: what did each pay? 

57. A ship has a leak, by which it would fill and sink in 
15 hours, but, by means of a pump, it could be emptied, if 
full, in 16 hours. Now, if the pump is worked from the time 
the leak begins, how long before the ship will sink? 

58. A reservoir of water has two cocks to supply it ; the 
first would fill it in 40 minutes, and the second in 50. It 
has likewise a discharging cock, hj which it may be emptied, 
when full, in 25 minutes. Now, if all the cocks are opened 
at once, and the water runs uniformly as we have supposed, 
how long before the cistern will be filled ? 

59. If a house is 50 feet wide, and the post which sup- 
ports the ridge-pole is 12 feet high, what will be the length 
of the rafters ? 

60. A man had 12 sons; the youngest was 3 years old 
and the eldest 58, and their ages increased in arithmetical 
progression: what was the common difference of their ages? 

61. A man bought 10 bushels of wheat, on the condition 
that he should pay 1 cent for the 1st bushel, 3 for the 2d, 
9 for the 3d, and so on to the last : what did he pay for the 
last bushel, and for the 10 bushels? 

62. There is a mixture made of wheat at 4s. per bushel, 
rye at 3s., barley at 2s., with 12 bushels of oats at ISd. per 
bushel : what proportion must be taken of each sort, to make 
the mixture worth 3s. 6d. per bushel ? 

63. What length must be cut off a board S^ inches broad, 
to contain a square foot ? 

64. What is the difference between the interest of $2500, 
for 4 years 9 months, at 6 per cent, and half that sum for 
twice the time, at half the same rate per cent. ? 

65. A person lent a certain sum at 4 per cent, per annum; 
had this remained at interest 3 years, he would have received 
for principal and interest, $9676.80 : what was the principal? 

66. In what time wiU $2377.50 amount to $2852.42, at 4 
per cent, per annum ? 

67. A man purchased a building lot, containing 3600 square 
feet, at the cost of $1.50 per foot, on which he built a store 
at an expense of $3000. He paid yearly $180.66 for repairs 
and taxes : what annual rent must he receive, to obtain 10 
per cent, on the cost? 
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68. A'8 note, of $7851.04, was dated Sept. 5th, 1837, on 
which were indorsed the following payments, viz. : Nov. 13th, 
1839, $416.98; May 10th, 1840, $152: what was due March 
1st, 1841, the interest being 6 per cent. ? 

69. If 1 pound of tea be equal in value to 60 oranges, and 
70 oranges be worth 84 lemons : what is the value of a pound 
of tea, when a lemon is worth 2 cents ? 

70. A person bought 160 oranges at 2 for a penny, and 180 
more at 3 for a penny ; after which he sold them out at the 
rate of 5 for 2 pence: did he make or lose, and how much? 

71. A snail, in getting up a pole 20 feet high, was observed 
to climb up 8 feet every day, but to descend 4 feet every 
night: in what time did he reach the top of the pole? 

72. What is the height of a wall, which is 144 yards in 
length, and -^ of a yard in thickness, and which has cost 
1406, it having been paid for at the rate of $10 per cubic 
yard? 

73. What will be the duty on 225 bags of coffee, each weigh- 
ing gross 160 lbs., invoiced at 6 cts. per lb. ; 2 per cent, 
bemg the actual tare, and 20 per cent, the duty ? 

74. A house is 40 feet from the ground to the eaves, and it 
is required to find the length of a ladder which will reach the 
eaves^ supposing the foot of the ladder cannot be placed nearer 
to the house than 30 feet. 

75. A person dying, worth $5460, left a wife and 2 children, 
a son and daughter, absent in a foreign country. He directed 
that, if his son returned, the mother should have one-third of 
the estate, and the son fche remainder; but if the daughter 
returned, she should have one-third, and the mother the re- 
mainder. Now it so happened that they both returned : how 
must the estate be divided to fulfil the father's intentions ? 

76. If a cylindrical cistern is 8 feet in diameter and 6 feet 
in height, how many hogsheads of water will it contain ? 

77. If A is 40 years old and B is 16, how many years since 
A was 9 times as old as B ? 

78. A can earn a certain sum of money in 20 days: A and 
B together can earn the same sum in 6 days: how long will 
it take B, alone, to earn the same sum? 

79. A and B can perform a certain piece of work in 6 days, 
B and C in 7 days, and A and in 14 days : in what time 
would each do it alone?- 
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METRIC SYSTEM OF WEIGHTS AND 
MEASURES. 

The primary base, in this system, for all denominations of 
weights and measures, is the one-ten-millionth part of the 
distance from the equator to the pole, measured on the 
earth's surface. It is called a Metee, and is equal to 39.37 
inches, very nearly. 

The change from the base, in all the denominations, is 
according to the decimal scale of tens: that is, the units 
increase ten times, at each step, in the ascending scale, and 
decrease ten times, at each step, in the descending scale, 

MEASURES OF LENGTH. 
Base, z meter = 39.37 inches, nearly. 



Table. 

Ascending Scale. 




The names, in the ascending scale, are formed by prefix- 
ing to the base, Meter, the words, Deca (ten), Hecto (one 
hundred). Kilo (one thousand), Myria (ten thousand), from 
the Greek numerals; and in the descending scale, by pre- 
fixing Deci (tenth), Centi (hund^edth)^ Milll <Ja\i^\x^a*\s.^b!^ 
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from the Latin numerals. Hence, the name of a unit indi- 
cates whether it is greater or less than the standard ; and, 
also, how many times. The table is thus read : 



10 millimeters 


make 


1 centimeter. 


10 centimeters 


make 


1 decimeter. 


10 decimeters 


make 


1 METER. 


10 METERS 


make 


1 decameter. 


10 decameters 


make 


1 hectometer. 


10 hectometers 


make 


1 kilometer. 


10 kilometei-s 


make 


1 myriameter. 



Table of Equiyalents. 



a 
M 



1 = 

10= 



1= 

10= 
100= 



1 = 

10= 
100= 
1,000= 
10,000= 



1: 

1= 10= 100= 1,000= 
1—10=100=1,000=10,000=100,000=1,000,000=10,000^000 



1= 

10= 

100=^ 

1,000= 

10,000= 

100,000= 



10 

100 

1,000 

10,000 

100,000 

1,000,000 



Table of Equivalents in English Measure. 

1 Millimeter = 0.0394 inches, nearly. 

1 Centimeter = 0.3937 " 

1 Decimeter = 3.9370 « 

1 Meter = 39.37 in. = 3.280833 ft. 

1 Decameter = 32 ft. 9.7 in. 

1 Hectometer= 19 rd. 14 ft. 7 in. 

1 Kilometer = 4 far. 38 rd. 13 ft. 10 in. 

1 Myriameter = 6 mi. 1 fur. 28 rd. 6 ft. 4 



m. 



Besides a clear apprehension of the length of the base, 1 
meter, it is well to considet tYve length of the largest unit, the 
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myriameter, equal to nearly 6 and one-fourth miles; and 
also the length of the sm^est unit^ the millimeter, about 
four-hundredths of an inch. Compare, also, each of the 
smaller measures, the decimeter and centimeter, with the inch. 
When, in the metric system, the value of any single unit 
is fixed in the mind, the values of all the others may be 
readily apprehended, since they always arise from multiply* 
ing or dividing by 10. 

Note. — In all the tables, the unit is in small capitals, and should 
be constantly referred to. 

Methods of Reading. 

The number 25365.897 meters, is read, in English, 

Twenty-five thousand three hundred and sixty-five meters, 
and 897 thousandths of a meter. But in the language of 
the metric system, it may be read. 

Two myriameters, 5 kilometers, 3 hectometers, 6 deca- 
meters, 5 meters, 8 decimeters, 9 centimeters,* and 7 milli- 
meters. It may also be read, beginning with the lowest 
denomination, 7 millimeters, 9 centimeters, &c., &c. 

In reading, remember that the unit of any place is ten 
times as great as the unit of the place next at the right, 
and one-tenth of the unit of the place next at the left. 
Hence, the change from one unit to another, and the methods 
of reduction and reading, are identical with those in the 
system of decimal currency. 

1. Write, numerate, and read, five hundred and ninety- 
six hectometers. 

2. Write, numerate, and read, eighty-nine thousand and 
forty-one centimeters. 



\tions. — What is the primary base of the metric system? To 
what, portion of the earth's surface is it equal? What is its length? 
What is the ascending scale from the meter ? What is the descending 
scale? What is the length of a myriameter? According to what law 
do the different units increase and decrea&Q'l 



\ 
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MEASUBEB OF SUBFACES OR £QUASE MEASUBEL 



Base» I Axe = tlie square wboce sids is lo meters. 
= 119.6 sqnaxe yauds^ naouly. 
= 4 perches or sqnaxe lods, sewlj. 

The anit of snrfaoe is a square whose side is 10 meters. 
It is called an Abe, and is equal to 100 square meters. 

Tabu:. 



I 



an 



I 



,1 J § 

K ^ o 

111 

The table is thus read : 

100 oentares make 1 abb. 
100 ares make 1 hectare. 

Table of Equivalents. 
^ Hectare. Amm, Centire. 

1= 100 
1 = 100 = 10,000 

SqniTalents in acres, rood% and perches. 

• 1 Centare = 1.195985 sq. yards, nearly. 

1 Abe = 3.95367 perches. 
1 Hectare =2A. IE. 35.367P. 

MEASUBES OP VOLUMES. 

Base, X liter = the cnbe or the decimeter. 
= 61.023378 cubic inches. 
= a little more than a wine qoart 

fJ^eiHon8. — ^What is the piimaiy base of the measnre for snr/aoesl 
To what is it equai, in square yards? What are the denominatious, 
beginning with the least? To what is the oentare equal ? To what 
b the hectare equal? 



MEASUBBS OF VOLUMES. 



d'Zl 



The unit for the measure of volume is the cube whose edge 
is one-tenth of the meter — ^that is, a cube whose edge is 3.937 
inches. This cube is called a Liteb, and is one-thousandth 
part of the cube constructed on the meter, as an edge* 

Tablb. 

Ascending Scale. Deecendins Scale, 







^ 




— ^ 


1 


«• 




- 




CQ 


a 








Kiloliter, or 
Hectoliter. 


Decaliter. 
Liteb. Uk 


1 


1 
1 


ti 

i 
i 


1 1 


1 1 


1 


1 


1 


The table is thus read: 








10 milliliters 


make 


1 centiliter. 


10 centiliters 


make 


1 deciliter. 


10 deciliters 


make 


1 liter. 




10 Hters 


make 


1 decaliter. 


10 decaliters 


make 


1 hectoliter. 


10 hectoliters 


make 


1 kiloliter, or store. 



Table of Equivalents. 



s 

I 



s 



I 



1= 10 = 
1= 10= 100 = 
1 = 10 = 100 = 1,000 = 
1 = 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 
Note. — The kiloliter, or stare, is the cube constructed on the meter, 
as an edge. Hence, the liter is one-thousandth part of the kiloliter. 



1 = 
10 = 
100 = 
1,000 = 
10,000 = 



10 
100 
1,000 
10,000 
100,000 
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Equivalents in Cubic Measure. 
1 milliliter = .061023 cubic inches. 

1 centiliter = .610234 cubic inches. 

1 deciliter = 6.102338 cubic inches. 

1 LITEE = 61.023378 cubic inches. 

1 decaliter = 610.233779 cubic inches. 

1 hectoUter = 6102.337795 cu. in.== 3.5314464 cu. ft. 

1 kiloUter, or fitere=61028.377953 cu. in. =35.314454 cu. ft. 

NoTE.~Law of change in the units, and methods of reading, are 
the same as in linear measure. 

DRY MEASURR 

EQXjrVALKNTS IN THB WINCUESTEB BTTSHEL. 

Since 1 bushel = 2150.4 cu. in.; 1 pk. = 537.6 en. in.; 
1 qt. = 67.2 cu. in. ; 1 pt. = 33.6 cu. in.; therefore, 

1 milliliter = .001816 pints. 

1 centiliter = .018161 pints. 

1 deciliter = .181611 pints. 

1 LITER — 1.816112 pints. 

1 decaliter = 1 pk. 1.08056 qt. 

1 hectoliter == 2 bu. 3 pk. 2 qt. 1.6112 pt 

1 kiloliter, or stere = 28 bu. 1 pk. 4 qt. 0.112 pt 

KoTE. — The liter, or standard, is a little less than 1 quart, and 
the stere, nearly 80 Winchester bushels. 

LIQUID MEASURE. 

BQXjrvALEirrs in the wine gallon. 

Since 1 wine gallon contains 231 cubic inches, 1 quart 
will contain 57.75 cubic inches; 1 pint, 28.875 cubic inches; 
and 1 gill, 7.21875 cubic inches; we have, 

Qitestions, — ^What is the unit for the measure of volumes ? To what 
is it equal in cubic inches? What part is it of the cube on the meter? 
Name all the denominations of volume. What is the unit of Dry Meas- 
nre 7 To what is it equal ? To what is the stere or kiloliter equal ? 



WEIGHTS. 
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1 milliliter 



centiliter 
deciliter 

LITER 

decaliter 
hectoliter 
kiloliter, or stere 



= 0.008453 gills. 
= .084534 giUs. 
= .845345 gills. 
= 1 qt. .11336 pt. 
= 2 gal. 2 qt. 1 pt. 
= 26 gal. 1 qt. 1 pt. 



1336 pt. 
1.344 gills. 



1 tun, 12 gal. qt. 1 pt. 1.44 gilL 



WEIGHTS. 

Base, z gram = weight of a cubic centimeter of rain-water. 
= 16.432 grains, Troy, nearly. 
= .0362746 onnces, Avoirdupois, nearly. 

The unit of weight is also equal to the one-millionth part 
of the weight of a cubic meter of pure rain-water, weighed 
in vacuum. It is called a Gbam, and is equal to 15.432 
grains, Troy, which is equal to .0352746 ounces, Avoirdu- 
pois, very nearly. 

Tablb. 

Aficending Scale. Descending Scale. 




The table is thus read: 

10 milligrams make 1 

10 centigrams make 1 

10 decigrams make 1 

10 grams make 1 

10 decagrams make 1 

10 hectograms make 1 

10 kilograms make 1 

10 myriagrams make 1 

10 quintals make 1 



centigram. 

decigram. 

gram. 

decagram. 

hectogram. 

kilogram. 

myriagram. 

quintal. 

millier, or tonneau. 



^ 
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METRIC SYSTEM. 



Table of Equivalents. 




1= 

10= 

100= 

1,000= 

10,000= 

100,000= 

100,000= 1,000,000= 

1,000,000= 10,000,000: 



1. 

10, 

100, 

1,000, 

10,000, 

100,000, 



lsslO=100=l,000=10,000=100,000=l,000,000=10,000,000=100,000,000=l,OOG,000, 



10 
100 
,000 
,000 
000 
.000 
,000 
,000 
,000 



Equivalents in Ayoirdupois and Troy Weights. 



Milligram 

Centigram 

Decigram 

Geam 

Decagram 

Hectogram 

Kilogram 

Myriagram 

Quintal 

Millier, or ton. 



: 0.0154 
: 0.1543 
: 1.5432 
: 15.4327 
= 0.3527 
: 3.5274 
: 2.2046 
: 22.046 

: 220.46 
:2204.6 



grains, Troy, 
grains, " 
grains, " 
grains, " 

ounces. Avoirdupois, 
ounces, " 

pounds, " 
pounds, " 
pounds, " 
pounds, " 



Note.— Law of change in the units, and methods of reading, 
the same as in Linear Measure. 



NATURE OF THE METRIC SYSTEM. 

The Metric system is based on the meter. From the 
meter, three other units are derived; and the four consti- 
tute the primary units of the system. They are: 



Questions. — ^What is the unit of weight? To what is it equal in 
Troy weight ? To what is it equal in Avoirdupois ? Name all the 
units of the weight, from the lowest to the highest. To what is the 
miUier, or tonncan, equal' 



GENERAL PBINCIPLES. 
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Meter = 39.37 inches, nearly: unit of length. 
Are = a square on 10 meters : unit of surface. 
Liter = a cube whose edge is a decimeter: unit of volume. 
Gram = the weight of a cube of rain-water, each edge of 
which is a centimeter : unit of weight. 

From these four units all others are derived, according to 
the decimal scale. 

Every system of Weights and Measures must have an invar 
riaUe unit for its base ; and every other unit of the entire 
system should be derived from it, according to a fixed law. 

The French Government, in order to obtain an invariable 
unit, measured a degree of the arc of a meridian on the 
earth's surface; and from this computed the length of the 
meridional arc from the equator to the pole. This length 
they divided into ten million equal parts, and then took one 
of these parts for the unit of length, and called it a Meter. 
The length of this meter is equal to 1 yard, 3 inches, ^nd 
37 hundredths of an inch, very nearly. Thus they obtained 
the length of the unit which is the base of the Metric Sys- 
tem of Weights and Measures. 

The next step was to fix the law, by which the other units 
should be obtained fipom the base. The scale of tens was 
adopted.. 



pronukciatiok. 



Mb'tsb. 
Milli-me-ter. 
Cen'ti-me-ter. 
Dec'i-me-ter. 
De€'a-me-ter. 
Hee'to-me^ter. 
Kil'o-me-ter. 
Myr'i-a-me-ter. 



A2». 



Cen'tare. 



Hee'tare. 



Li'TEB. 

Mirii-li-ter. 

Cen'ti-li-ter. 

Dec'i-li-ter. 

Dee'a-li-ter. 

He€'to-li-ter. 

Kiro-li-ter. 

Myr'i-a-liter. 



Obam. 

Mirii-gram. 

Cen'ti-gram. 

Dec'i-gram. 

Dee'a-gram. 

He^'to-gram. 

Kiro-gram. 

Myr'i-a-gram. 
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TO CHANGE FROM ONE SYSTEM TO THE OTHER. 

To change, in Linear Measure, from the Metric to the Common 
system. 

Multiply the meters and decimals of a meter iy S£80833 
(the value of a meter), and the product will he the result in 



To change from the Common to the Metric system. 
Bui«x:. 

Reduce the litiear measure to feet and decimals of a foot^ 
and then divide by 3£808SS : the quotient will be the result 
in meters and decimals of a meter. 

Examples. 

1. In 5961.874 meters, how many feet and inches? 
?. In 874163 meters, and 37 hectometers, how many feet 
and inches? 

3. Express 320 rods, 5 yards and 6 inches in the Metric 
Measures. 

4. Express 1 mile, 3 furlongs, 39 rods and 5 yards in the 
Metric Measures. 

To change, in Square Measure, from the Metric to the Common 
system. 

IIUL£. 

Reduce the number to ares and decimals of the are : then 
multiply by 3.95367, atid the product will be the result in 
perches. 

To change, from the Common system, to the Metric systeio. 

Find the value of the number in perches and decimals of 
a perch : then divide by 3.95367, and the quotient will be the 
result in ares and decimals o/ ih^ are. 
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1. In 6127 ares, 4 hectares and 3 eentares, how many acres, 
roods and perches? 

2. In 327 ares, 15 hectares and 89 eentares, how many 
square feet ? 

3. In 4 acres, 3 perches and 200 square feet, how many 
hectares, ares and eentares? 

4. In 1375 square yards and 250 square feet, how many 
hectares, ares and eentares ? 



To change, in measures of volume, from the Metric to the Com- 
mon system. 

Bulb. 

Reduce the number to liters and decimals of the liter : 
then multiply by 6L023378, and the product tvill be the result 
in cubic inches. 



To change, in measures of volume, from the Common to the 
Metric system. 

BlTI^B. 

Reduce the number to cubic inches : then divide by 61.023378, 
and the quotient will be the result in liters and decimals of 
the liter. 

EXAMPLBS. 

1. In 6 kiloUters, 9 hectoliters, 6 decaliters, 8 liters and 4 
centiliters, how many cubic feet and inches ? 

2. In 8 hectoliters, 9 decaliters, 27 liters and 15 milliers, 
how many cubic yards, feet and inches ? 

3. Change 27 cubic yards, 16 cubic feet, and 16 cubic 
inches, to the Metric measures. 

4. Change 40 cubic yards, 25 cubic feet and 1167 inches, 
to the Metric measures. 



To cfcaflgye^ ia ^psfjita^ fias ^e Wifiii to tiie < 



lUdnrA the mttmier to QTfjmu mmi deeimaJU of a, fpwM, : jAbl 
mu't',jiff }yy LyJ^M^ mtkd the pry^duet tcill he the nsamit m 
rj/a^iu Tr^; or^ multiply 4y j(JS&^^, amd the pnduct muL 




T^ dumtfb^ ia 



JUdyrA the numher to Troy yraims^ or to Avatrrhtpam 
^/>in/ASi: then dinde by 15423^ or hy JjSo^Jifi^ &ad the qma^ 
iimi wiU be gsaxs and decimaU of the esAX. 



1. Change 4 qvAtkXsis, 6 kilogramsy 4 decagmB^ 7 
and 6 centigmx^ to Aroirdnpoia and Troy we^ts. 

'2, Change 2 milbers!, 6 mTnagnuns, 9 gnoiia, 4 < 
and 9 milligrams, to Troy and Aroirdnpois. 

Z. Cha«ge 1 T. 3 cwt. 3 qr. 20 Ibi 6 os, to the Metric 
weigh ti». 

4. Change 16 Ih. 11 oz- 4 pwt. 19 gr., Troy, to the Metric 
wci^htc^ 



Q^^^/f^ — In linear mefumre, bow do joa dumge ftam the Metzic to 
the O/mmon system ? How do 70a change from the Commaa to tlie 
Metric 03r»tem ? 

In 0(|tiAre measure, how do yon change from the Metric to the Cckh- 
mon o^ntem f How do yon. change from the Common to the Metric 
uy»tem? 

In mea«tire« of volume, how do you change from the Metric to the 
(Wimon B^fftem? How do jou change from the Common to the 
Metric pyBtem? 

In weights, how do you change from the Metric to the Common 

item f How do you change from the Common to the Metric eys- 



ANSWERS 



I'AOB. EX. Aim. EX. ANa. EX. ANB. EX. AMg. EX. ABS. EX. Am. 

17. I 1 I 30 I 2 I 80 II 3 I 9 II 4 I 8654 [| 5 | 90876 || 6 | lf497 Q 
1 7. II 1 I 90813 I 8 I 780571 || 9 | 9023029 || 10 | 8698 1028 
17. [| 11 I 1409060760503 j 12 j 13800769703009 \\ ~Js' 
17. II 907400832106000201 || 14 | 86981028 || 15 | 169765432 
IdTj 1 I 105 II 2 I 302 II 3 I 519 11 4 I 1004 || 5 j 8701 |[ 6 j 40406 
1 971 7 I 58061 II 8 I 99999 || 9 | 406 049 || 10 | 641721 
fO. II 11 I 1421602 [ 12 I 9621016 || 13 | 94807409 || 14 | 4000- 
19. II 306909 1 15 1 49000000949065 [ 16 1 990000000999990999 
19711 17 I 4"09000000000000000209106 || 21. || 1 1 209 || 2 | 5005 
21. II 3 I 12012 II 6 I 100101 I 9 | 47204851 || 10 | 6049072000- 
21. II 407861 II 11 I 899460850200506499 || 12 | 59059059059- 
21. II 959 1 13 1 12111 II 14 1 9000000065 1 15 1 304000001321941 
21. II 16 I 9640706080213 | 17 | 305104001045074 "[[ 18 | 
21. II 80301006004620 || 2 6. j 1 | 196 || 2 | 749 || 3 | 1347 
26. II 4 I 566 II 5 I 1183 ||~6 | 1397 || 7 | 999 [ 8 [ 689"f 9 | 9789 
26. II 10 I 9799 II 11 I 12089 || 12 | 26901 || 13 | 28687 
26. I 14 I 203933 || 15 | 23272 | 16 | 233642 |[ 17 | 247481 

2 6. II 18 I 1994439 || 19 | 175874 |j~20 | 172775 IfYl | 98967 

27. II 22 I 10742750 | | 25 | 787676921 || 26 | 100570011 

27. ||27 I 15371791930 || 28 | 577 || 29 | 7689 || 30 | 502616 
^7. II 31 I 799999 || 32 | 43 || SSjYs \\ 34 | 888l~357^8846 
287(1 3 6 I 9798 || 37 | 8601 || 38 | 7032 || 39 | 979"~ j R"o | 559 

28. II 411 26754 II 42 | 730528 [| 43 | 7047897 || 44 | 25687640 

28. I 45 I 297303078 || 46 | 13115375 || 47 | 3 9428059 || 48] 

29. II 140700034 II 49 | 1819857171537 || 50 rTl05384 [j 51 | 

29. i 1079167 II 52 | 1118969 || 53 | 1665400 || 30. || 1 | 365 

30. 3 2 I 137 II 3 I 4025 [ 4 | 2800 [ 5 | 5567 |[ 6 | 16375 

30. I 7 I 8 h^ 20 c, 8 0., 12 c, 36 c, 17 y. c, 320 g.— all, 421 

31. I 8 |"392 II 9 I 1880 || 10 | 84237 || 11 | 1100 || 12 | 4107 
3T 7|| 13 I 34671660 || 14 j 112869 || 15 | 2576406 || 16 | 87 
~ 15 
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32. fl 1 7 I 1199-4596 | 18 | 42390529-4530902 | 19 1 1287462 
32r r2Q"| 50994 ] 21 | 94341 || 22 | 143985 1 23 | 2728110 
327 j""24~| 1862 I 35. || 2 | 632 || 3 | 1010 | 4 | 11123 | 5 | 34 1 
36. I 6 I 111342 I 7 I 724221 || 8 | 10403360 | 9 | 17102 
36711 10 I 7513725 I 11 | 58185356 | 12 | 114865607 
36. I I 13 I 2774 [ 14 1 1737 || 15 | 85991 || 16 | 27087 || 17 | 9996 
S STfTs I 20001 II 19 I 99999 || 20 | 1396765 || 21 | 9949ft94 
36. II 22 I 260822 || 23 | 2935621 || 24 [ 50391719 [ 25 | 28443 
36. II 26 I 99246591 H 27 | 999999 || 28 | 776462 | 29 | 185- 
36. II 61747 II 30 I 4244083 || 31 | 8013105 | 32 | 52528 || 33 { 

36. i 56001996606 [| 34 | 14098198916 || 35 | 37097042013300 

37. II 1 I 1115 II 2 I 1894 II 3 I 10 II 4 I 45 II 5 I 67 1 6 I 62 

37. II 7 I 785608 II 8 I 37 I 9 I 5057 J 10 | 3632 | 11 | 696 

38. B "12 I 1825 II 13 I 1732 |[ 14 [ || 15 | 1759 || 16 j 79 
38. II 17 I 175502 11 18 I 1860805 || 19 j 239 || 20 | 250-1500 
38. II 21 I 1340-4020 [| 22 | 2769818 || 23 | 145 || 24 j 7906 
38711 25 I 2d-5 a 26 | 15914260 | 27 | 20463760 [[ 28 | 25579 

• 39711 29 I 2276525 || 1 | 29045 || 2 | 418 [| 3 | 714 || 4 | 5795 
40. II 5 I 390 II 6 I 224980 || 7 | 230-527 ] 8 | 19558068 
40. I 9 I 919 I 10 I 55 II 11 I 28223 || 12 | 1706 | 13 | 3818 

\ 40. II 14 I 11854617 II 44. || 1 | 867901 [| 2 | 557808 || 3 | 203622"3 
^ 44. I I 4 I 191616 ] 5 I 3903175 || 6 | 5462172 || 7 | 12533346 
4"47|| 8 I 320 II 9 I 27144 || 10 | 536392 || 11 | 1352060 | 12 
44. II 212912 II 13 I 000000 ] 14 1 182982 1 15 | 847535 || 16 | 936 
4 47|| 17 I 1236 II 18 I 298 || 19 j 26766 j 20 | 28511 || 21 | 538 2 
44. II 22 I 1485 II 46. II 1 I 30660 || 2 | 7913576 | 3 | 1723682 
46.11 4 I 4280822 II 5 1 19014604 II 6 1 85564584 I 7 1 218317849 7 
46. II 8 I 93939864472 || 9 | 395061696 [ 10 | 3989164&8 
46. II 11 i 6 5948806 II 12 I 36914176 1 13 I 85950000 B 14 1 3320- 
46. II 863272 || 15 | 816515040 || 16 | 68959488 | 17 | 624lT 
46. II 197790 I 18 I 105062176 [| 19 [ 294360066 | 2 | 49Si 

46. II 155396 I 21 I 406070736 ] 22 | 800105244 || 23 | 122 7- 

47. II 697160 |[ 24 i 330445150 [| 25 | 36742802152 | 23 | 
47,. II 350152703494 |j 27 | 47190263648 }| 28 | 011931158 2531 
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47. 1 29 I 2981413412994 | 30 | 79817443789174 I 8i | 35» 
47. II 843685 || 32 | 267293339604 || 33 | 214007086881 



47. II 34 764819895290424 || 35 | 232^4334767296 || 36 | 



49. II 443362670734173 || 1 | 3924 || 2 | 274032 || 3 | 19180896 

49. II 4 I 15076944 [| 5 j 50618898 [| 6 | 7430778 || 7 | 553248 
^0. II 1 I 2540 I 2 I 64800 [ 3 | 7987000 || 4 | 98400000 
go. I 5 I 375000 I 6 | 67040000 || 7 | 214100 || 8 | 87200000 

50. 1 2 I 4368560000 [| 4 | 1315170000000 || 5 | 259175000000 
60. II 6 I 1960310474010 || 7 | 1484000 || 8 | 10921504000 
50. II 9 I 5210018850000 || 51. || 2 | 480 || 3 | 168 || 4 | 3087 

-51. I, 5 I 119568 I 6 I 291 || 7 j 11680 || 8 | 4415 [9 | 123-2214 



52. II 10 I 18755 II 11 I 984072 j 12 | 24427326 | 13 | 349440 



52. I 14 I 1057500 | 15 | 150000 || 16 | 131250000 || 17 j 5306 

52. II 18 I 1620-2220 || 19 j 968710 || 20 j 2720 || 21 j 408-2040 

53. II 22 I 17979365 [ 23 | Gained $636 [ 24 | 19152500 
53. i 25 1 1211 II 26 I 4044 || 57. || 3 | 18421 | 4 j 134684 
5'7. II 5 I 63770f || 6 | 349361| || 7 | 43217 M 8 | 1041 77 j 
57. II 9 I 12828 || 10 | 46490| || 11 | 15840087 || 12 | 9486312 
57. II 13 I 22647021 || 14 | 2343381§ || 15 | 390946494 || 16 | 
57711 81456626 1| 17 1 7544181| || 18 j 9429537| || 19 1 74909989| 

57. I 20 I 2809934421 \\ 21 | 3925434f || 22 | 55828 lOgj 

58. II 23 I 13178 || 24 j 87066^ || 25 | 469| || 26 | 2262f [ 27 j 
58. ii 10560 II 28 j 4177J j 29 | 23040 || 30 | 327 || 31 | 60534 

60. i 1 I 5 1,2 I 140-14 rem. |[ 3 | 3283 || 4 | 194877 || 5 j. 65 
SI. i 6 I 327 [| 7 I 302 a 8 I 1049 || 9 | 16 || 10 | 399 

61. i 11 I 3283 B 12 I 17544-H^ || 13 | 1345 || 14 | 332627^ 
6L II 15 I 7950734|||16|194877^||l7|3283||18|11572j^j 
61. a 19 I 2017^H II 20 I 39407 || 21 | 40367 || 22 | 6704984 
61. II 23 I 78795 || 24 | lOUO^Vr || 25 | 3097f|H§ 
01, [ 26 I 307140gAV^||27|34960078^V||28|80496iHS| 
61. I 29 I 1672940HMf$ II 30 | 206008604^^^^^^ 
6 1. i 31 I 30001 000/y»T^ - II 32 | 9948157977yVirW y 
61; I 33 I 1935468^^13 || 34 | 15395919^Hi 
81. II 35 I 14243757748?i|H || 3« I 15395919Jff|j || 37 | 
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61. 1 30082922431^^^1 13811234567891 31li4199&^^|40|208 


63. 1 2 718328 | 3 | 4871000 | 1 105 | 2 | 387 | 3 | 133 


63. 1 4 201 1 5 1 387 1 6 1 1935 | 7 | 1809 | 8 | 12864. 


65. 1 2 n085|| 1 3 67639^ | 4 | 6129^ | 5 | 3095/^^ 


65. 1 6 45561if | 7 | 1392^V5 | 8 | 245^ | 9 405^1} 


65. 1 1 4976^ 1 2 | 76412 | 3 | 496^^ | 4 | 6^Wo^. 


ri6. 1 1 ^Um 1 2 1 146 1 3 1 niUni 1 4 1 156557111^ 


66. 1 5 253fH«8 1 6 | 2247|ff J§ | ^ ) 2364|f|8 


66. 1 8 i30fiH§s 1 9 1 iou\%m 1 10 1 immih 


67. 1 1 900|2|552|3|2313|4|4285|5|514|6|6494-6178. 


68. 1 7 329 1 8 1 45 1 9 1 85 1 10 1 84032 | 11 | 312, or' 


68. 1 2 per bbl. | 12 | Loses 28 | 13 | 23 | 14 | 75 


68. 1 15 1 4562 | 16 | 281 | 17 | 85^1 | 18 | 714^§ | 19 | 3 


69. 1 20 1 110 1 21 1 2 1 22 1 42 1 23 1 20 1 24 36 


69. 1 25 1 146 1 26 | 886144 | 27 | 22886826 || 28 | 351 


69 1 29 1 Gained 140 | 80 | Lost 1625. 


70. 1 31 1 9 1 32 1 185—157 || 33 | 5 | 34 | 276 | 35 | 17376 


70. 1 36 1 140 1 37 1 7545 | 38 | Iff | 39 | 456 1 40 | 648?. 


71. 1 41 1 Lost 952 | 42 | Each.son, 13763; danghter^ 12923 


71. 1 43 1 60 1 44 1 8250 | 45 j Gained 12 || 46 | 56350 


71. 1 47 1 1st and 2d, 5000 ; 3d, 5850 | 48 | 69000. 


73. 1 1 1 3 and 3 1 2 1 3 and 5 1 3 1 2, 2, 2, and 3 


73. 1 4 1 2, 2, 2, and 2 1 5 1 2, 3, and 3 | 6 | 2, 2, 2, 2, and 2 


73. 1 7 1 2, 2, 2, 2, and 3 1 8 1 2, 2, 2, and 7 1 9 1 3, 3, and 7 


73. 1 10 1 2, 2, and 19 1 74. 1 1 | 3 1 2 | 3 and 7 | 3 | 3 and7 


74. 1 4 1 2 and 7 i 5 1 2, 3, and 7 1 6 1 3, 5, and 7 


76. B 3 1 mi 4 1 1 1 5 1 11 1 6 1 55 1 7 1 8 1 8 1 348 1 9 46 


76. 1 10 1 36 I 11 1 7056 | 12 | 80 J 13 | 26 | 14 | 40} 


77. 1 15 1 9i 1 !S 1 40 1 17 1 57 J 18 1 15 1 19 1 5i^ 1 20 1 58 


77. 1 21 1 4 1 22 1 3 1 78. 1 1 1 24 1 2 1 72 1 79. 1 3 1 840 


79. 1 4 1 147 1 5 840 1 6 1 196 1 jr 1 78 I 8 1 84 II 9 1 100 


79. II 10 156 1 80. 1 1 1 6 1 2 1 9 1 3 1 6 1 4 1 5 II 5 1 6 1 6 K 


80. 1 7 1 14 g 8 1 42 1 81. 1 1 1 24 1 2 1 4 1 3 1 45 1 4 1 630 



81. i 5 I 267 I 6 I 396 I 7 I 12 I 8 I 8 t 9 | 4 | 10 | 3 
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87. 1 1 I V- I 2 |-VT3 I I M I W B 5 I ^y^ » 6 1^^^ 
88. I 1 I f a nd f =3 || 2 | \l y, and ^ || 3 | , \, j '^, and j 

8 8. 1 4 I H, II and JH & I !!. ¥. and ^ || g | W and W 
88. 1 1 I H and T^i I 2 I ^ I 3 I t*^ and ^Vt B 4 i ^Vg, A% 
8 8- I «>nd M I 5 I tW. A't. and tIt 1 6 I tVt. ^h> and ff, 

89. 1 1 1 i 1 2 u's II 3j tYsJ 4 1 tth » 2 1 H. H. n,n 

89. I and ^ V, 1 3 Hfj |||, f ^, fi§, and m II 90- I 3 | H. 
90- » /a, iV. and n 4 I !§. M. il, H . M, t'i, and /j 

91. II 1 1 ^ II 2 1 -'AMI 3 1 HM M ^° 1 5 1 Hf !- 

91. II 6 I H^ a 7 I »^ » 8 I ^^1 1 1^'^ II 2|-4i^ I 3| Vs* 

91. II 4 1 Hi^ a 5 1 ^1^' a 6 1 ^ n I -w/- 1 s i ^^a^ ° 

91. a 9 I 4F' -n- a 92. a 2 I 12H 3 I 2f a 4 I 5g a 5 I 5 

92. a 6 I 2tVs, 24, THJ?, 13HUf II 7 | 219j a 8 | 20,Wv 
92. a 45,iyi„ Hmil I 9 I 31504HH. 1345, 7947||§j 

93.a iiin2if a3in4iu5|ia6iia7iiii8iH 
93.a9iA a loiiii nil M2|ia i^\m u^\ a 
93. a 15 in 16 in 94. a iiab-2 i ^\ % =u 31 § 

94. a 4 1 ^ = 102j a 5 I 12 = 2| 1 6 1 ^^^i^ = 3283'» j^ 
'>5. a 2 ! f» 3 I Tlh II 4 UJa II 5 I ¥=H I 6 I ^*^ = m 

95. a 7 I H 1 8 I ,h II 96. a 1 I tV?, tVV, VA 1 2 | Hi il^ . 

96. 8 JIH 3 I Uh iVi. ?§n 4 1 H. tV II 5 I \¥, i i Vi.' 
96. 1 6 1 fi, |§ a 7 1 lU , Y(^. Hir II 8 I -Vs'-, ?l. HF 

96. II 9 I ^iW. f tl. ?H II 10 I HI. Wg'-. ?M i 12 I ,v, / » 
96. a 13 I A , A, A |_Lllif. 4, ,fV ||_15 I H._ll,_il 

W- 1 16 I H. W. !8 "I 17 I W. H> A. A II » ?• II i Hi 

»7- II n- A II -^ I H^ V. ¥ II 3 1 n, H- n iIjLLa^ 

9T: I T ^, m II 5 I H> W> W II 6 I W . W W 

97. "1 7 1 A. A, A. {§ II 8 1 If, w II 9 1 g§. 'n. II a 

! W.B lOIH, H.H. H,H199.ailV=6U2|2|a 3|4j 

■ 99. a 4 1 iH a 5 1 lA 1 6 1 iH II 7 1 2| a 8 1 2H a 9 I iO ll 
99. a 10 1 nn Biir2i»Aai2iiAviii3|iA \vBi4i 1 j 
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fl^ 8 it^ I 251? II n I ^n 1 '» I 20U II la I 21tV, 

99. I 20 I U26|g I 21 I /, i 22 I 23|j || 23 [ 17^ 
99. I 24 I 96^ I 25 | 64JVV^ » 2 | |j, jf = tV | 3 ||;. 

99- a f'A = H, H M I H, H. H a 100- i 2 I f I 3 1 1=1 

ioo.a4i^^a5im=iiV^ i iqm i ina 2 i h 
101. I I 3.1 /jT^ a 4 1 iVo a 5 1 13V a er^A a T I /, 

lOl^l 8 I 2H a 9 I T'/ g ril I 68^='; a 12 I 82ji, I 14 I 10|j 

101. a 15 1 m a le 1 sh a n 1 72^^ a 19 1 a, ^, rh . 
102- a VA. TJ^. tH^ a 1 1 3^ a 2 ret a 3 1 35 b 4 j 42^ 

103. II 5 I 123 II 6 I I6j a^ I sin 8 I 10 t 9 I 13||| 10 | St", 

103. a 11 I 20| a 12 I 58^ a 13 j SO^ I 104. Vl 1-21 II 2 I 3"8 ^ 

1 04. II 3 I 75 a 4 I 26§ 8 5 I 5U 6 I 43| n 1 180 I 8 I 36j 

1 04. II 9 1 i6i a 10 1 440 1 105. a^i I t^s a 2 1 iV a 3 1 ^\ 

lo o- 1 4 1 f a 5 1 j a 6 1 4 II 7 1 js a 8 1 jH 1 1 ^ a 2 1 j'a 

1 06. a 3 I il a 4 I 8H 5 |^-675 [ 6 | 20^ || 8 | 636^ || 9 | 114 
106. a 10 I 1344 a 11 I 20j a 12 I 51§ a 13 I 90 a 14 I 25 
1 06. II 15 I 2 a 16 I A I 111 546| 8 18 | 1" 8 19 I 1295 
106. a 20 I 6S a 21 I 60f l/'lO?. a 2 | 40 fl 3 | 42 a 4 | 81 

1 08. a 1 NS a 2 I JV a 3 I It";, a 4 I rh I 5 I t% I 6 \^ 

108. II 7 1 A II 8 uf, a 9 1 ^% a 10 1 A aoi I i a 12 1 ^ 
108. a 13 1 tS a 14 u a 15 1 i a 16 1 js a io9- a i. ne 

109. a 2 I 226t''s a 3 | 94j || 4 | 513^ a 5 | 9JV B 6 | Uf 
109.8 7 I 141 a HO- I IJ il mU a 3 I 4§ a 4 I j 

110. a 5|6Tva 6|2| B 7|5^ a 8|7 a 9 1 3 a 10 1 14 
n o. a 11 1 io§ a 12 nni 13 14 a 14 1 5fi B is i_»j 
1 1 0. B 16 u a ni27 a i8|9u i9|3a»B B HI- a l.Mj 

1 11. B 2|ioB-3|2^g BHi asiH a 6|2i i BM' J'/g 

I iM 8i8^,ymjyjo_L4XL'iil i- liiii ai i ia 

I i2. II 3 I 2^1 a 4 I 6 B 5 I 4^V, a 6 | 136} j = James' ; 

11 2. iil61j| = Joseph'8;177f='j^=Dauiel'8. B t I 2j I 8 | 9 jj 

113. i 9 1 6i B 10 1 i9t a ii \_^mu i 12 1 sM 



» 



ANSWERS. 83^ 



3. l i 13 I lit II 14 I 25yV 3 each. || 15 | ri25 || 1 6 | 492 ()C 



3. il n I 86,^ II 18 I A II 19 I 6A II 20 I 3H5 II 21 



II 6tlH If 22 I Ij II 23 I 26§ || 24 | ^W » 25 | 2^^ 



II 1 I .03 |[ 2 I .016 II 3 I .0017 || 4 | .32 || 5 | .0166 



II 6 I 18.03 II 1 I 12.009 II 8 I 16.012 || 9| 14.65 || 10 | 22.1 



11 11 I 10000 II 12 I 10000 II 13 I 10000 || 14 | lOOOOC O 
"II 15 I 10000 II 16 I 100000 II n I lOOOOOQ 



II 18 I 1000000 II 23 I 41.3 || 24 | 16.000003 || 25 | 5 09 



n 26 I 65.015 II 27 I 80.000003 || 28 | 2.000300 || 29 



j400.092 1 30 I 3000.0021 | | 31 | 4 7. 00021 | 32 | 1500- 
. II .000003 II 33 I 39.640"|| 34 | 3000.000840 || 35 | .650 
1 20. I I 1 I 1303.9805 || 2 | 4 28 .677893 | 3 | 169.371 || 4 | 

120. II 1.5413 II 5 I 444.0924 || 6 | 1215.7304 || 7 | 246.067 

1 2 1^ I 8 I 389.989 || 9 | 71.2 1 00_ | | 10 | 494.521 || 11 [ .1 11 

12 1. II 12 I 1.215009 a 13 | 2300 1044.500059 || "14TT605 96 

121. II 15 I 74435.0309 || 16 | 33541.7500 || 17 | 513.13997 
(22. I 18 I 2096.32335 || 19 | 215318.146799 jl 1 | 3294.9121 

1 22. II 2 I 249.72501 || 3 | 9.888890 || 4 |- 395.9992 || 5 | .999 

122. II 6 I 6377.9 || 7 | 365.007497 || 8 | 20.9943~|| 9 | 260- 

123. II .4708953 || 10 | 10.030181 || 11 [ 2.0094 || 12 | 34999- 
1 23^ I I .965 II 13 I 4238.60807 || 14 | 126.831874057 || 15 j 

123. II 63.879674 ||/16 | 106.9993 || 17 | 1.1215 || 18 | .00 1 
1 24 Jl _1_[ .036588 || 2 | .365491 [ 3 | 742.0361960 

1 24. II 4 I .001000001 II 5 | .€00000000147 || 6 | 9308.37 
124711 7 I 311.2751050254 || 8 | .25 [ 9 | .0025 || 10 | .0238416 
\ 24. II 11 I 3.04392632 || 12 | 17.2975 || 13 | 14.274 || 14 | 
\ 2 4^11 4.543944 | [ 15 | 240.1 || 16 | 56 7 6.4 || 17 | 46.96 
1 24. I I 18 I 1.051279 || 19 | .00025015788028 | 20 | 2.39015 
1 24. II 2 1 I .000016 II 22 | .000274855 || 23 | .0018200262 5 
126 J 24 I 67.9—679 || 25 | 2.694-^269.4 || 26 | 7.5—750 
1 26^11 ' 2T I 10049000 || 126. || 1 | l.U [j 2 | 4.261 
126. a 3 I 33.331 || 4 | 1.0001 [| 5 | 4123.5 || 6 | 1175.0 7 
1 26 j 7 I 12.52534 , 1 25.2534, 1252.534, 12525.34, 125253.J 
126 11 8 I 16 21987, 1621.987, 16219.87, 162198.7, 162198T 
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i27. I 9 I 2.169 I 10 I .06479 || 11 | .000056 I 12 | 1260 
I27JJ3 I 10000 II 14 I 6 6.6 66664- || 15 | .33333| || 16 j 
1 27. II 8.31111+ II n I .01563+ || 18 | .002102+ | 19 | 
i 27. i .73431+ |\20 | 1.45764 [| 21 | 156.4 || 22 | .016495 

127. i 23 I ^1940 ||\24 | 3"0100 || 25 | 10—100—1000 [ 26 | 
127.1 12—120—1200 II 27 | .75632+ || 28 | .0001764+ 

28. i 1 I .428571 || 2 | .88235y\ || 3 | .0857^1 M I -^o 

128. I -00797+ II 5 |025-.74358+-.003 j 6 | .5-.002801 + 
128. II 7 I 1.49653+ [ 8 | 1.33333i—.16299+— .79228 + 
128. a 9 I .6375 || 10 | 4.075 || 11 | 8.136 || 12 | .00875 
i 28. a 13 I .2976 [ 14 | .006875 [ 15 | .01171875 || 16"| 
1 28.11 .135546875 I 17 | .0001 || 18 | .222464 j IJ A 
128. II 2 I i, i i II 3 I ih hi W ^\ 3Tgk> 81i I 5 I 
128. a Tj^ iUii II 6 I A, I a t I A II 8 I Mt a 1 I ^5.8958^ 

12 8. a 2 I 4681.2991071f || 3 | 227.313001 | 4 | 125.1011 

129. II 5 I 112.29 a 6 | 45.401 a 7 | .75 B 8 | 16.63 B 9 | 559.875 
129. a 10 I .65971 I U \ 1922.6666§ j 12 | 46.875 fl 13 | 
i29. II 445334.90625 I 14 | .10486+ j 15 [.08333^ j 16 | 
i 29. a .0470204+ a 17 | 188 B 18 | 1000 a 19 [ 2.4305§ 
129. a 20 I 2.06730f^ B 131. || 1 | $39.397 B 2 | 12.0 03 

1 31. II 3 I 147.04 a 4 I 148.004 B 5 | 4.006 B 6 | 9.06 9 
i31. a *l I 10.132 a 8 I $25 a 9 I $.1875 B 10 I $-04"7 

13 2. a 1| 560— 964.7--10.6 B 2 | 1600—4562.5—108.75 
132. a 3 I 4156— 69000— 750* a 1 | $45.689 j 2 | $67.94— 
132. II 679.4 I 3 | 3765.94 | 4 | 4754.6 B 5 ] E. 6.7506 

132. a 6 I $37.496 B 7 | $47.049 ^ 133. B 1 I $6.73 B 2 | $5.125 

133. f. 3 I $16.696 B 4 | $83 .575 || 5 | $252,321 | 6 | 330.SC5 

133. a 1 I $73.436 B 2 | 219.614 B 134. B 3^^! 132.475 [ 4 | 9931 

134. II 5 I 52.371 B 6 | 1843.94 B 7 | 666.369 | 8 | 22.334 
134. II 9 I 7.952 B 10 1 14.405 J 11 |3632.6875a 135. | 1 1 105- 



i35. a »965 B 2 I 8366.302 B 3 600.979 B 4 324.911 | 5 



i35. a 2319.67 B 6 | 5.999, 9.742, .744, 87.345 |- 7 | 106.524 
i 35. B g I 170.056 a 9 | 44.377 B 10 | 2512.50 || 11 [ 51 .991 
1 36. a 12 I 2:50 a 13 I 945.361 || 14 | 2906.961 B 15 | 24":6 2f 



ANswBUis. 3;n 



13 6. I 16 I 12.43 I n I 59.827 || 18 | 2223.1465 || 19 | 65- 

136. II .1295 II 20 I Diff. 8279.155; gain, 329.087 H 21 | 932.80 2 

137. II 1 I 51.00 II 2 I 20.625 | 3 | 375 || 4 | 117.21875 
i37. i 5 I 81.8125 || 6 | 82.25 || 7 | 11.25 |[ 8 | 210.295 
[37. II 9 I 28.00 II 10 I 104.00 || 11 | 128.8392f || 12 | 101.56| 
( "3771 1 3 I 175 91.25 || 14 | 33.97031^ || 138. || 1 | 3.51 

1 38. II 2 I 3.84266+ || 3 | .06 || 4 | .666§ || 5 | 16.80392 -f- 
(38. II 6 I 796.178+ | | 7 | 2.12 [ 8 | .375 I 9 1 1.125 || 10 | .14 
(39. II 11 I 3.50 I 12 I 23.07692+ || 13 | .90 || 14 | 8.22826 + 

139. II 15 I 15 II 1^ I 25.5 I 17 | 9 || 18 | 20 || 19 | 32.5 

139. II 20 I 16 f~W\ .60 I 22 I 3 M^ 23 | 112 || 24 | 12 

1 40. II 1 I 12.50 II 2 I 62.50 || 3 | 3.4375 || 4 | 81.25 || 5 | 22.5 

140. II 6 I 415 II 7 I 45.33333^ || 141. || 1 | 412.87i: 

14 1. II 2 I 3718.50 II 3 | 9984.50 | 4 | 27631.50 || 5 | 7 657.56 
ll 1. [I 6 I 2977.26 || 1 | 21.40 || 2 | 60.14^ [ ~3 |"6"ll712 
14 1 II 4 I 8.40 II 5 I 164.8115 || 6 | 7654.90| || 1 | 5.96124 
ll ^Tll 2 I 23.597 II 3 | 98.720875 || 4 | 7.34125 || 5| 139.907 ,^8 
(4 3. Ll I '^5.385 II 2 | 25.25 || 3 | 66.66666§ || 4 j 2.50 

14 3. I 1 I 91.87096+ || 2 | 96 || 3 | 16 || 144. || 1 | 625 

14 4. II 2 I 5.25, 7.00, 13.78125 || 3 | 16.000816 + ; 6 4 .65194 + 
14 4. II 4 I 80.50 [ 5 I .06 II 6 I 10 wood; 18.857 14 f_coal 

1 44. II 7 I .1875 II 8 | 414.75 || 9 | 3480 yd.; 4.5^ "per'yard. 
1 U. II 10 I 2.33333 | || 11 | 11000, w.^s; 5500,ch.>8 || 12 j 23.16 

145. 11 13 I 155 II ltYdin.92 | 15 | 916 || 16 | 1, lOOTToO 

1 45. I 17 I 122.76616S || 18 | 177 || 19 | 15.68j| || 20 | .9 2 

146. II 21 I 19.8 II 22 | 104.126 || 23 | 27.685 || 24 | 290.82 
1 46. 11 25 I 90277.70 || 151. || 2 | 30183 || 3 | 84226 || 4 | 39167 9 
[51. 11 5 I S4 II 6 I £1 128. 3d. Ifar. || 7 |' £25 Us. l.I. 

. 153. il 3 I 316767 | 4 | 359,mi. 7 far. 28 rd. [| b] 379 6602 
1 53. I 6 I 8201 I 7 I 240700858 || 8 | 109^ 24 mi. 7far/lrd 
i53. I I 3^ yd. 2 ft. 8 in.^ or 109° 22 mi. 3 far . 1 rdTTyd. 1 ft. 2 in 
163. H 9 I 4744 j 10 | 5 ft. 2 in. || 1 | 5chT60ir|| 2 ['2682 ft 

153. II 10.8 in. II 3 | 172 ch. 581. || 154. || 1 | 575 | ; 2 i 35 y d 

154. II 3q r. 3Da. || 3 |_980^|| 4 | 623 || 5 | 204 yd 3 q r. 2 na 
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i 54. i 6 I 28 E. FL I gr. f 7 | 95 E.E. 4 qn || 157. | TiTiM 
i57. II 4 I 762800 || 5 | 260^ || 6 | 93 A. 2 I\, 12 P. 
157^1 7 I 35 mi. 563 A. IR. 19P. || B \ 12584.25 || 9 | 15.25 
1 5 971 3 I 592704 j| 4 | 200 C. ft., 3200 cu. ft. [ 5 | 5C.'¥Cft 

1 59. i 6 I 21870 C. 4 C ft. || 7 | 204 T. 11 en. ft. 1292 v^ a. in. 

160. a 3 I 12602 II 4 | lOT. 1 pi. || 5 |,25T. 1 gaLjj 6 | 36.61 

16 1. I 3 I 23808 I 4 I 844 II 5 I 272 I 6 I Ich. 29 bu. 3pk. C qt 
163^ i 3 I 2790366 j| 4 | 903136 | 5 | 5 T. 8 cwt. 3 qr. 24 lb. 
1 63. i 13 oz. 14 dr. II 6 I 28 T. 4 cwt. 1 qr. 21 lb. || 7 I ^ 'T . 
163. II 2 cwt. 4 lb. 13 oz. 14 dr. [ 8 | 2998128 || 9 | 212"l" 

163. II 14 cwt. Iqr. 7 lb. || 10 | 118.995-$10 I 11 | 431.68-160 

1 64. B 3 I 14 8340 || 4 | 1 lb. 1 oz. 10 pwt 10 g r. || 5 | 25 lb. 
1647] 9oz. 0"pwt."20gr. j 6 | 678618 || 7 [ 36 1677 oz. 14pwt. 
r64. II 8 I 38901 II 9 | 6496 || 10 | 657 || 165. || 3 | 8011 

165. II 4 I 9113 ||5|27tfa9563l3||6|94tbll;15 
1 65. II 7 I 73918 || 8 | 12R? 9; 73 23 18gr. || 167. || 3 | 379- 
168. [j 467108 II 4 | 4yr. Ida. [ 5 | 24yr. Ida. 26m. 58sec. 
168. II 6 ' 9yr. 14da. 17 hr. 16m. 458ec. || 7 | 6600 || 1 U0765 
168. II 27^92000 II 3 I 7° 44^ 54^^ || 4 | 1 c: 5 s. 2?° 15^ 
168. II 5 I 3946800 || 6 | 921625 || 7 | 2° 23^ 9^^ || 170. || l.| 62208 
170. II 2 I $24 [ 3 I 672 ca. ft.~54 cords, jj 4 | 28.125 || 5 j 
17 0. II 13165f , 13165^4 || 6 | 172.96875 || 7 | 36g88 || 8 | 336 
170. II 9 I 223 II 10 I 23856 || 11 | .88 loss. || 12 '| ^448 A- 
1 70 . II 48.4809 || 13 | 14.34802-f || 14 | 58097 || 15 | 7 8. 15^ 
1 707]! 2 4^ 40^^ II 16 I 12 II 17 I 1244160 || 18 | 3456 || 19 | 

1 70. I I 377| II 20 I 48976 || 21 | 478602432 [ 22 | 84 mi. 3fnr. 
[707|| 4 rd. 3 yd. 2 ft. || 23 | 5 4. 3 R. 35 P. 3^ yd. 2 ft. 5 in. 

1 71. II 24 I 26880 || 25 | 116280 || 26 | 27 || 27 | 4 || 28 | 4Q 

i 71. i 29 I 23 wk. 5 da. 16 hr. || 30 | 576 I 31 | 11K)592 | 32 \ ^ 

171. I 38 II 33 I 36 | 34 | j ft. or 9in. [ 35 | 755^f || 36 J 1125 ' 

172. I 2 I Hii = 140 II 3 I f II 4 I ^1 II 5 I ^ = in 6 J i 

i 72. II 1 1 1 I 8 I f II 9 I 2QQ-QQ II iQ 1 1^800.0000 Hill 

172. I 270.0000 II 12 | 1071.468 || 13 | 992.4480 || 14 | 559. 93 
«73. IL2J. 3fdl AhfTjLilipk^JI Al 5 h 111 1:0390625 
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n Tll T I .000560781^ || 8 | .00409375 || 9 I .00007957-4- 
m. [| 10 I 1T74484375 || 11 | 0496814+ jj 12 j .0001464 84| 

173. I 13JT0^734375 j 14 T .00035 || 15 | .0097222 + 
1 73.1 16 I L3125 || 17 | 71.151136+ || 18 | .003968-^- 
( 74. i 1 I 1 pL 1 hhd. 31 gal. 2 qt. [[ 2 | 3 qr. 2 na. 0.9 in 

1 74. 1 3 I 3wk. 1 da. 9hr 36m. || 4 \ 13bu. 2pk. || 5 | 6 fu r 
1 74. i 8 rd.^ 4 yd. 2 ft. 8 in. || 6 | 3 cwt. qr. 12 lb. 8 oz 
174. a 7 I 2da. 13 hr. 42m. 51f sec. || 8 | 2bu.4pk. 1 9 | 50 
1 7 4. I gal 1 qt. 1 pt. Oj gi. || 10 [. 1 qr. 21 lb. 10 oz. 10| dr . 
17 4. II n [ 2gal.3}gi. | | 12 | 2 R. 6 P. 4 yd. 5 ft. 127^^^ in! 

1 74. II 13 I 15 cwt. 3 qr. 3 lb. 15 oz. 2|g dr. J| 14 | 342 da. 4 hr. 30 m" 

1 75. II 1 I 12.00384 gr. || ^ 2qr. 121b. 8 oz. || 3 | 2qt. Ipt. 
i 75. I I 4 I 68. 9d. I 5 I 6 cwt. 3 qr. I 6 | 8 P. || 7 | 1 hhd 

175. II 47 gal 1 qt. II 8 I 7 gal: 3 qt 1 pt. || 9 | 136 da. 21 hr. 

176. II 10 I Is. 8d. If far. | 11 | 3qr. 111b. || 12 | Iqr. 71b.4oz. 

176. II 1 3 I 19hr.4 0m.488ec. || 14 | 1 mi. 28 rd. 2 yd. 1ft. 11. 04 in. 
1 767^5 I 1 02. 8 dr. |[ 16T l()3"da. 23 hr. 59 m. 12.48 sec. 
r76. I 17 I £1 Os. lid. 0.16far. || 18 | £1 Hs. 7dro.8far. 

176.11 111 fa I tV I 3|tV mi a II 5| § I 6|Hg-g 
m II 1 1 tVtV a 8 1 HI II 9 1 j,%-j, II 10 I II 11.1 j\Y, 

177. I la I H II ^3 I ?TVsni a 1 I 4.8899553+ I 2 | 2^6944 + 



ITS. II 3 1.25 II 4 I 1.046875 || 5 | 5.08333| || 6 | 4.765625 
178. II 7 .47!g91§ I 8 | .78875 || 9 J 5.88125 | 10 | .0055 



178.11 11 I .42859S26+ || 1 ^ | .39201388||| 13 | 7.878125 
its. 11 14 I .778515625 || 15 | .16378472+ |f 179. || 2T931 
179. I I lb. 6 oz. 9 pwt. 5^f gr. || 3 | 104 lb 3 ! 3 3 2 3 4 gr 
i797|| 4 I 254 T. 19 cwt. 2 qr. 5 lb. 9^^^ oz. || 5 j 50 T.TpT 

17 9. II 1 hhd. 38 gal. 3 qt. || 6 | 138 ch. 30 bu. 3 pk. 5 q t 

180. II 7 I 172 yr. 2 mo. 1 w^^ 4 da. 5^^ hr. || 8 | 29 s. 28^ 3 3 
ISO. I I 49^^ II 1 I 291 lb. 6 oz. 15 pwt. 22 g r. || 2_ |432L. 2 ni 
I SO, a 4 far. 39 rd. 4 yd. 2^ ft. j 3 | 424 E. Fl. qr. 3Ta 
180. I 4 I 176cu.yd. 18ca.ft 614ca.in . || 5 | 27sq.mi. 277 A 
iS O. I IR. OP. 24^ yd. [ 6 I 24 41b. 5o z. 4 pwt. 3gr. || 7 | 82T . 
ISO. II 16_ cwt. 16 1 b. 1 oz. 7 dr. ;| 8 | 41 T. 3 qr. 17 lb. 5 dr 
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181. 1 9 I 336 A. IR. 31 P. 210 sq.ft. ISesq.in. | 10 | 170T 
181. II 11 CO. ft. 744 en. in. I 11 I 168 bn. Opk. 2qt. I 12 | 45 A 
181. I 3R 31 P. 38 sq.ft. 130«q.iiL || 13 | 158 bn. Opk. 4qt. 
181. I 14 I 2 T. 5 cwt. 2 qr. 21 lb. || 15 | 85 yd. I 16 | 

181. I 3 lb. 1 oz. 11 pwt. IT gr. I IT I 322 mi. 6 for. 11 rd. I 1.8 | 

1 82. i 100 A. IK 13 P. II 1 I 12 cwt. Iqr. Tib. 13 oz. llf dr 
182. 1 2 I T fnr. 2 ft. 9 in. || 3 | 1 mi. 3 fnr. 18 rd. || 4 | 1 cwt. 
182. i 2 qr. 2 lb. 13 oz. 1 5 | 5 da. 20 hr. 52 m. 15|| sec. 

182. I 6 I 16s. 3d. 3.9far. I T | 6 cwt.^ 3 qr. 21 lb. 5 oa^ 8 dr. 

183. I 8 I 56yd. || 9 | T5bn. Opk. Tjqt. | 10 J 90 mi. 4^. 

183. I 15 rd. 1 yd. ft. lllrin. || 11 | 2 yd. 2 qr. Ij^ na. I J2 

184. II 1 cwt. 1 qr. T lb. T oz. yVy dr. || lyj 3 A. K 38 P. 
184. il 2 I IT. 14 cwt Oqr. 191b. || 3 | lT51b. loz.-lpwt. 3gr. 
1 84. II 4 I 81b. 10 oz. 14 pwt. 4gf. ] 5 | 5T. T cwt. Iqr. 23 lb . 
184. II 11 oz. II 6 I T cwt. 2 qr. 20 lb. 11 oz. 5 dr. j T | 124 T' 
184. II Ohhd. 59 gal. [| 8 | 14yr. 46wk. 4da. 20 hr. 58 m. 54 sec. 

184. [| 9 I 14mi. Tfnr. 2Trd. 2yd. 2ft. 9in. j 10 | 46 A. 8R. 

185. il 35 P. 23yd<8f|lft. || 11 | jS5 ITs. 6fd. | 12 | l"8r24^ 
185.11 19^32tV^ II 15 I 28 mo. 1 wk. da. 20 hr. i}Ol^. 
185. II 14 I 84 yr. 11 mo. 2 wk. 5 da. || 15 | jS2 ITs. 
185. II 16 I 1 lb. 11 oz 19 pwt. 4 gr. |[ IT | 6 tb lo ! 5 3 l 3 
185. II 18 I TT.18cwt. lqr.41b.0oz.2dr.||19|2mi.4fur.21rd. 
1 85. II 20 I 681b. 10 oz. 3 pwt. 15 gr. || i21 | 1 T. IT cwt. 3 qr. 
i85. I I T lb. 14 oz. 2 dr. ] 22 | 84 «? 9 ! 4 3 .1 3 14 gr. 
i85. II 23 I 3 yd. 2 qr. 1 na. \ in. || 24 | 4C. 3 c. ft. 2 en. ft. 
1 86^ II 2 I 9yr. 4mo. 2da. [ 3 | 21yr. 9mo. 5aa. |[ 4 | ITyr. 
l867|rimo. 3 da. I 6 I 12 yr. 3 mo. 26 da. 22 br. || T | 30yr. 
1 88. a 1 mo. 29 da. 12 hr. || 8 | T yr. 9 mo. 1 da. || 9 \ 369 yr. 
1 87.11 9 mo. 14 da. | l.| .6 pwt. 15 gr. || 2 | £1 98^ 3d 
i87. I 3 I 1 oz. 3 pwt.-3-gr. || 4 | 11 hr. 59 m. 59^ sec. 
187. a 5 1/5 yd. 1ft. 114 in. II 6 I IGgal. 2qt. 0pt.2f |.gi. j T ( 

. 187. II 11 pwt. 3 gr. II 8 I 4 cwt. 1 qr. 12 lb. 15 oz. 5^^ dn 
187. I I 9 I 8 cwt. 3qr. 51b. 13oz. Of^dr. || 10 | 31b. 5oz. 16 pwt. 
187. ji_l 6 ^ II 1 1 |lrd . 1yd. gft. 5^in.j| 12 |T! 53 23 lOg r. 
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187. i 13 i 2 hhd. 25 gaL 3 qt. pt. 0.292 gi. || 14 | 2 vk. 

187. II 19 hr. 15 min. 58.464 sec. || 15 | 4.8241065 -f 

189. 11 3 I .56 mi. 5 fur. 4 rd. [ 4 j 27 s. 28° 22^ 45^' 

[89. II 5 I 82 yr. 3 mo. 18 da. 18 hr. |[ 6 j 53 T,. 3 cwt. 2 qr. 

189. II 16 lb. 4 oz. 8 dr. II 8 I 25 ba. 3 pk. 1 qt. I 9 | 8 C. 6 c. ft. 

1 89. II 10 I 11 yr. 5 mo. 3 da. || 11 | 3 lb. 3 oz . 1 2 pwt. | 12 
K9. II 1 T. 19 cwt. 2 qr. 12 lb. |[ 13 | 13 tb 7 ! 2 3 1 9 4 gr 

190. II 14 I 122 mi. 4 fur. 23f rd. I 15 | 111 A. 2 R. 25 V 
190^11 16 I 267 yd. qr. 3 na. | 17 | 47 L. 1 mi. 7 fur. 8 rd 
190. II 18 I 95 hhd. 6 gal. {| 19 | 32 lb. 9 oz. 15 pwt. || 20 | 
190. II 746 mL 5 fur. I 21 | 15° || 22 | 56 T. 14 cwt. 3qr. 151b. 
190. II 23 I £b 48. 3d. || 24 | 24 hhd. 22 gal. 1 qt. 1 pt. || 25 | 
191711 927 yd. II 2| 12A. 2R. 25P.| 3 | 5 L. 2 mi.' 6 fur. 36 rd. 
1 92. II 4 I 2 bu. 3 pk. 4 qt. || 5 | 2 cwt. 1 qr. 18 lb. 3| oz. 
1 92. II 6 I 5 yd. 2qr. Oj na. | 7 | 251b. 3 oz. 8dr. || 8 | 2° 34^ 
192. II 16^^ II 9 I 49 gaL 2 qt. 1 pt. || 10 | 5 bu. 1 pk. 6| qt. 
192. II 11 I 3 fo 4 5 6 3 1 3 16 gr. i 12 | 12 A. 2 R. 25 P. 
192. II 13 I 2 T. 7 cwt. || 14 | 61 gal. 1 qt. 1 pt. || 15 | £1 28. ^d. 
192. II 16 I i^21 98. 8d. I 17 I 1 pk. 2 qt. pt. 2.952^^ gi. 
192. II 18 I 17 cwt. 3 qr. 18 lb. 12 oz. 2f^ dr. || 19 | 2 hhd. 
192. II 54 gal. 3 qt. 1.65 pt. || 20 | 24 mi. 7 fur. 4 rd 

192. II 21 I 14 lb. oz. 8 pwt. 11 gr. ||^ 22 | 3 garT5 qt 
19>. II 1 I 106 A. 3 R. 224 P. II 2 I 4 bu. 3 pk. 2 qt. 

193. II 3. 1 ^5 yr. 7 mo. 3 wk. 2 da. 8^r. f 4 | 2 cwt. 1 qr. 24 lb. 
193. II 5 I 1 lb. 1.73214+ oz. || G | 15^ || 7 | 2 bu. 7 qt 
1 93. II 8 I 9 gal. 2qt. 0.62711 -f pt. || 9 | 7110.00 || 10 | 
193. II 12 cwt. 2 qr. 11 lb. || 11 | 124 mi. 3 fur. 20 rd. 

19 3. II 12^1 i^j% II 13 I 326 || 14 | 24 reams 5 quires llshe ^ts 

194. II 15 I lOH II 16 I MS 14s. 8d. || 17 | 



194. II 18 ■[ Ihhd. 19 gal. Oqt. 1 pt. || 19 | 222j|^ = 222g| 
194. 11 20 I 61 mi. 5fur. 29ifl. || 21 | 20T. 3cwt. Iqr. 13.1251b 
194. II 22 I $3795, 24 T. cwt. 2 qr. 20 lb. || 23 | 8^^^^ || 24 | 88/^*3 
1 96, 1 2 |. llhr. 55. m . 24 sec, a.m. || 3 | llhr. 18m. 28 sec, a. m 
[96. jl 4 I lOhr. 59m. 56 sec, a.m. f~b \ 2hf. 20,m. 3|Bec p.m. 



} 
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II 6 I 6 hr. m. 8 gee. A. II. | 1 \ 12 hr. 58 m. 56 eec p. n 
I 2 I 78° 52' W. I 3 I 16" 31' W. | 4 | U^ I' 2" W. 
] 5 I 33° 52' 30" W. | 199. | 1 | Ijft. 5' 1 2 | 1 ft. 8' 10' 
I 3 I 2ft. 6' 3" 11'" I 4 I 5ft- 8' 2" 1'" | 5 | 15ft. 4' 
I 10" 4'" I 6 I 1 ft 11' 10" 11'" I T I 11 ft;. 6' 5" 5" 
I 8 I 7 ft:. 10' 1" 9"' II 9 I I no I tA I 11 I ■^9'l9-\ 
I 12 I .0520831 I 201. I 1 I n eg. ft | 2 | 2 C. "5 eft 
I 3 I 87 ft 1' I 4 I 2^^ 8q. ft I 5 J 165 sq ft 6' 8'" 



197. 

m. 

197. 
199. 
199. 
199. 
199. 



201. 
1801. 
WL 
201. 
20L 
803. 
203^ 
203^ 
204. 
204. 
204. 
206^ 
206. 
20X 
209. 
209. 
210. 
210. 
l\h 
211. 



[ 6 I 105Hen.ft || 7 | 866H8q.ft | 8 39C. 33cn.ft. 
II 9 I 46jVy sq. yd. | 10 | 1 C. 4 c. ft 3 en. ft. | 11 | 



] 158 en. yd. 17| en. ft. || 12 [ 20.00f j 13 [ 84 ft 4' 6" 



B 14 



I 373.34483+ J 15 1905^^811 203. j 1 | 2 fl 2 | 4 
2MllS; = 3n5|-4-gP = 12l6rV^M^' = 6 



13 



n I n 8 1 i M u II 10 1 § y 11 1 i 1 12 u 

II 13 I H iM H 15 I I I 16 1 tV I 204. 1 n I A 
I 18 I H I iM T^ MO I A i ai I HS II 22 | ^ 

1 23 I f^j I 24|5||fH 26f72 J 27 | 12 | 28 | 25 
n 29 U I 30 I 11 II 31 I 2 I 32 I f I 33 I ly 
i 2 I 27 I 3 I 40 a 4 I 5 n 5 I 20 a 6 I ^ 1 7 I 10 
I 8 I 3^ I 9 I 15 I 207. B 1 |20A I 2 I 108 1 8 I 56 



B 4 I 2 B 5 I 56 I 209. B 1 I 308 B 2 I 165 B 3 | 72 
B 4 I 1881.25 B 5 I 3300 j 6 | 160 B 7 | 61,425 
B 8 I 10955 B 210. I 9 I 20 B 10 I 243.75 B 11 | 201.75 
B 12 I 106| B 13 I 36000 B 14 | 8 B 15 J 27 B 17 | 1.875 



I 18 



8 8 19 I 115.50 B 211. 1 20 | 29.25 B 21 | 4.86H 



je227 128. Id. B 23 | 81^ B 24l 18 B 25 | 40.32 
A, 1787.50 ; B, 1283.75 ||~27 [ 16 B 28 | 22^0 



B 26 



211. 
212. 
812. 
212. 



y 



.15421+ B 30 I 6206.93^ B 31 | 8 hr. 20 miii 
6 I 33 I 134 B 34J^20|| 1-212. B 35 | 51.1876 



B32 



I 36 



5a. 9d. B 37 I 378 B 38 | 252 B 39 | 24 B 40 | 1« 



Ml 



72 B 42 I 37 B 43 I 64j B ** I 1^.13 B ^5 | 25 



46 



28 B ^7 



2 A. 2 K 26g P. 



48 I 18.27 
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212. II 49 I 168.7421+ fl 214. || 1 I ^^ I ^ M^^ i ^ J ^^ 
214. II 4 I 232 II 5 I 511^ [ 6 | 18 || 7 | 27 || 216. || 8 J 72 
gl5. I 9 I 4^\ II 10 I 1112 II 11 1 2f II 12 I 343i || 13 I 15 [ U | 



215. I 38| II 15 I 147.2144+ || 16 | 192 | 17 | 200 | 18 36 



2 17. P I 857.142f ; 142.857| i| 3 | 480 ; 7507675 

817. II 4 I 800; 1200; 400 | 5 | 66; 99; 110 || 6 j 3160- 

f l7. II .714f ; 1564.285f || 7 1 1066.66f ; 1066.66f ; 1866.66J 

217. i 8 I 675 ; 450 ; 225 || 218. I 2 | 77 ; 260 || 3 | 54 ; 38.50 

218. II 4 I 60.777+ ; 127.633+ ; 233.387+ r 328.201 + 
218. I 5 I 1666.666f ; 3888.888| ; 9444.444f [| 6 | 273.365 + ; 
218. II 476.635+117 1 1808.8669 + ; 1596.0591 + ; 1995.0738 + 
220. II 2 I 16.25 II 3 | 19.5 || .4- | 39.375 || 5 | 2.375 
220. II 6 I 155.48 || 7 | 5- |j 8 | 8,.93 f 9 ^1^5487 || 10 | 280 
220. II 11 I 893.13 II 12 | 1015.6525 [ 13 | 2109.05125 
220. II 14 I 7.5 II 15 I 2.2908 || 16 | 3.50 || 17 | .197225 

220. II 18 I 42.60 || 221. 1 19 | 4,32 || 20 | 42J|"21 | 24.25 

221. II 22^ 1Q,80 II 2? I 2^f perct.; 3333.33^ || 24 j 1304.75 
22irp I 25 I 2.| 50 I 3 I 40 || 2g2. || 4 | 5 || 5 [ 1^^^ || 6 | 3 
222.1 ri ^nn II 8 I ni^. II 9 I g.32if || 10 | 7O0 

222. II 11 I 23tV Jl 12 I 77^ || 13 | 15^ j] 14 | 55 || 15 | 20 

222. II 16 I 28ff4 II 17 | 12^ || 223. || 1 | ^g40 || 2 | 11J8.4 
223.J 3 I 401.785f || 4 | 9900 || 5 | 4 666§ || 6 | 95.23809 + 

223. II 7 I 88 [| 8 | 27900^ || 9 | 20 || 10 | 2000; 1630 
224.1 1 I 1378 II 2 | 541.025 H' 3 | 52.7025; 1700475 

224. 1 4 I 24862.50 1 5 | 8443.75 1 6 | 233.75 

224. II 7 I 207.4125 | 8 | 196.1 875 [| 225. 1 9 | 17030 1 10 | 

225. B 47^ 1 11 I 2| I 226. 1 1 | 697.6744^ ^ | 2 | 183.05 

226. II 3 I 19070.142+ 1 4 | 365 1 5 | 550.122 + 
226. 1 6 I 12000; 600 1 7 | 145.6311+ 1 8 | 4854.23^^ 

226. II 9 I 5425.46153+ ] 10 | 20600 ; 137333J 

227. I 1 I 40.25 I 2 | 2600 1 3 | .75 1 228. II 1 | .377976+ 

228. II 2 I 5415 1 3 | .382 | 4 | 9810 1 1 | 225.00 
228. 1 2 I 2390.625 1 3 | 1485.60 | 229. i 4 | 1.0625 
829. I I 5 I .96653+ 1 6 j 1.031^5 | 7 | 2.051 j 1 | 18 
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229, 
230. 
231. 
232. 



11 
I! 2 



13.00; 20 II 3 I 14^ |[ 4 | 43| || 230. | 1 | 28C 



200 II 3 I 2275 || 4 j 4118.0153+ || 231. || 1 | 43.'n 



II 2 



1312.50 II 3 i 237.60; 158.40 [ 4 



504 



i 5 



450 I 6 I 1320.00 || 7 | 255.45 j 8 | 9558.4375 



232. 
283. 
233. 

iu. 

234. 
234. 
234. 
2347 
234. 
236. 
236. 
2^ 
237. 
237. 
237. 
237. 
237^ 
23^ 
238. 
238^ 
238. 
239. 
239. 
e4L 

m. 

•24f 
24jr 

u£ 

244. 
245. 



I 9 



6500.00 a 10 I 240 II 11 I 2250 |[12 | 33.75|| 13| 850 



I 4 



14700.00 B 5 I 187.50 || 6 | 15968.75 I 7 | 27156.2^ 



M 



15000 II 3 I 104 - 1 4 I 20000 || 5 | 1200(1 



II 1 



39.00 II 2 I 266.00 || 3 | 4446.75 || 4 | 642.60 



|6 



9.5067+ II 6 I 331.1511 -f || 7 | 1158.0668 



II 8 



22.9963^ II 9 | 4454.857 I 10 | 30455.0224 



II 11 I 95.2291f II 12 I 121.3257f|| 13 | 1315.389 
[j 14 I 221.075 II 15 I 1060.6258 || 16 | 7285.285 
II 17 I 825.1914 II 236. II 1 I 10-80123^ || 2 | 2.7285 
II 3 I 309.56345 || 4 | 35.14857 || 5 | 30.5598 | 6 | 
II 14.09793 II 7 I 62.8992 || 8 | 76.24393|| 9 | 194.6178 

I 10 I 328.32 II 11 I 1004.6976 || 12 | 1183.69845 

II 13 I 1445.23831 || 14 | 190.15024 || 15 | 218.88 
I 16 I 600.449 I I 17 | 44.2893| || 1 8 | 167.001625 

I 19 I 3126.20468 I 20 | 9051.67312 [ 21 [ 4968.9975 
y 22 I 778.1458^ || 23 | 1622.80002 || 24 | 6972.68J 
ii 25 I 1316.00669 || 238. || 26 | 272.80 || 27 | 39.92743 
} 28 I 928.07013 I 29 | 529.925 || 30 | 31.26875 || 31 | 

II 9426.9783125 || 32 | 245.49154| I 33 | 33.32343J 



28761.7761 



II 35 I 5678.07186 || 36 | 217.464 



II 34 

II 37 I 58.14 II 38 | 439.67266 || 39 | 188.034925 

II 1 I £lb 2s. 8d. 2far. || 2 | £2i 18s. 3^d. || 3 | £2fi 

II 10s. lUd. II 4 I £d^l Is. 6d. || 241. || 2 | 860.41952 

II 3 I 167.98369 |! 242 B 2 | .07 || 3 | 5 yr. || 4 | 226 

a 5 I 7 yr. 4 mo. ' || 6 | 1508.57142 || 7 I 2 yr. 6.309 da. 

II 8 I 13.976 per ct. || 9 j 58.5 per ct . P I G | 646.33237 

II 11 I 7 yr. 11 mo. 24 da. || 244 |" 2 | 19.101 



1 3 I 36.5077 II 4 | 404.07421| || b | 291.60 [| 6 



i 271.8921 I 7 I 185.77061 | 8 | 281. 3772, 31.3772 



I 9 I 38.445311 || 10 | 171 6 0752 j 11 | 118.5288 
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245. 
249. 
249" 
249; 
249? 

2Sa 

25L 
2ol. 
252. 
254. 
254. 
254. 
256. 
256. 
258. 
25SL 
26a_ 
260. 
264. 
266. 
268. 



]| 12 I 315.2375 |[ 248. j 1 | 1750 | 2 | 1565.40284 
II 3 I 9677.50928 || 4 | 223.28323 |[ 5 | 5620.17636 
II 6 I 702.48545 || 7 | 1.96407 || 8 | 3869.40749 
II 9 I 2109.23681 || 10 j 2763.694-f || 11 | 4QQC 
1 ! 12 I 6.47269 II 250. || 1 | 6.32916 || 2 | _10^ 
]| 3 I 15240.54 II 25]. || 4 | 5.84083 || 5 | 3393.504 
II 6 I 29.0097 II 7 | 17.14875 || 8 | 1591.09255 
11 9 I 122.81079 II 252. || 1 I 344.666+ j 2 | 5734.3270 + 
II 3 I 695.643+ || 4 | 174'5.87401+ || 5 | 376.46785 
||T| 3720.9375 || 2 | 8668.935 || 3 | 6748.60 
II 4 I 4583.94375 || 5 | 3643.875 || 6 | 971.411 
il 7 I 3891.62561 || 8 | 745.14987 j 255. || 1 | 5944.7916 6 
II 2 I 9226.06133 || 1 | 1270.42801 || 2 | 2016.1 lOOl 
II 3 I 16975.-77519 || 257. |1 1 | 8 months 22^^^ days 



2 I 9 mo. II 3 I 137 }f || 259. |[ 1 j Q1j% days, oi 
H March 9th || 2 j May 2d || 3 | 51 days— Jan. 26th 
II 4 I May Slst, 1861 || 5 | 168^^^ ^^7^ ^^ ^ 

li Dec. 20th, 1860 |[ 261. [| 2 | $391.91 || 264. || 3 | 12.25 
||_4J_6.25^ ll_^66.J| J I 2812.5 || 2 | $423.36 
II 3 I 251.45+ ||'4 I 1442.8751 268. |j 2 | 112 || 3 | 222 
II 4 I 19 II 5 I 18 II 8 I 9 II 9 I 8.333J || 10 | 36.42857 



269. 
269. 
269. 
269. 

2m 

270. 
271. 
272. 
272. 
273. 
273. 
274. 
274. 



II 11 



21.25 II 12 I 28.3331 |[ 13 [ 32.8125 || 14 



30.8331 



II 15 



62 II 16 I 3.111f II 17 I 24 || 18 | 112.50 



II 19 



472.50 II 20 I 6 |[ 22 | 6.5625 || 23 | 10 



II 24 



9.166§ II 25 I 10500 || 270. || 27 | 72 || 28 | 108 



II 29- 



308—112 II 30 I 5040 | 32 | 12 || 33 | 48 



II 34 



2f II 35 I lOHII 271. II 37 f 10y\||38| 



62f 



39 



10^ yd. II 40 I lOj II 272. || 42 | Ij \\ 43 | 30 



II 44 



96 II 45 I 7i II 46 I 3 || 47 | 36 



49 



2.50 ; 3.75 ; 8 75 



II 50 I 175 ; 125 



II 51 



21; 15; 24 [| 52 | 11.538 + ; 23.076+; 15.384 + 



2A II- 55 I 5f II 56 I 44| || 57 | 1^\ \\ 58 | 12| 



II 54 



If II 60 I 263.1578 + ; 131.5789+; 105.2631 + 



II 59 



19.60; 39.20; 117.60 || 62 | 1783.333^ ; 193 3 



II 61 
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874. 
274. 
275. 



1-333^; 2288.338^ | 64 | 58.333J ; 116.666J 
I 65 I 240 ; 200 ; 140 I 275. i 1 I 8 I 2 I 841 



I 3 I 28ff n 4 I 20} II 276. | 5 



13 



1 1 I 1, 1, 6, 1 1 2 I 1, 1, 8 II 3 I 2, 2, 5, 2 

I 4 I 1, 1, 2, 1 a 5 I 2, 1, 1, or 2 gallons of wate r 

i 1 I 4 at 5b.; 24 at Ss. 6d.; 4 at 68. J 2 | 24; 14; 14; ll 

I 3 I 12 ; 12 ; 12 ; 96 J 279. | 4 | 32 ; 32 ; 40 

I! 1 I 36 of each jj 2 I 21f of each || 3 | 4, 4, 4, 30 
Mil II 2 I th II S I 1128 I 4 I 1953125 | 5 | 6561 

I 6 I 1048516 I t I 50625 || 8 | 33076161 



277. 
278. 
278. 
278. 
279. 
880. 
280. 
280. 
280. 
284. 

285. 
285. 
285. 
285. 
286. 
i86. 

m 

288. 
288. 
292. 
292. 



I 9 I 2136750625 | 10 | 1299530401 jj 11 | .01 5625 
I 12 I 5541.668535603456 j 284. | 2 | 191T64+ 



I 8 I 46.0977+ [ 4 | 5184.966+ || 5 | 653 1 6 | 1725- 
i .228+ I 7 I 9585.1062+ [ 285. | 1 | 1.78205+ 
I 2 I 3.31662+ I 3 | 32.695+ | 4 | 1506.23+ 



I 5 I 2756.22+ |j 6 | 6031 || 7 | 4698 I '8 | 57.19+ 
I 9 I 69.247+ I 10 I 2.091+ fl 11 [ .05 [| 12 I -01809+ 



J 13 



I 16 



.0321 I 14 I 2.104 I 15 | 2.91547 



8.12249+ ( 17 ( .71554+ | 18 | .41408+ 



I 19 



f I 20 I I a 287. 1 2 I 25 I 1 



80 



|1 



12.649+ I 2 I 126.491+ | 3 | 85 H 4 | 97.754 + 



15 



43.817+ I 6 I 82 B 7 I 62 i 8 I 160 y 9 I 90 
I 4.949+ I 292. H 1 | 73 || 2 | 179 | 3 | 319 



110 



|4 



43P i 5 I 638 II 6 I 364 I 1 I .54 I 2 I .955 



M 



2.35 I 4 I .909 B 5 | .707 || 6 | 1.505 



293. 
293^ 
293. 
294. 
296^ 

298. 
300. 
800. 



II 1 



» II 2 I 3| a 3 I I M I -829+ 1 5 | .822+ 



|6 



■873+ { 1 I 17 1 2 I 28—4704 | 8 | 16.19.7 + 



M 



14.59+ I 5 I 1728 | 6 | 12 | 7 j 6 



18 



268.0832 1 9 I 2 ft 4 in. I 10 I 2 I 11 j 12 



I 1 



1.53 I 2 I 212 I 3 I 40 I 4 I 2 I 6 I 9 



|1 



4 II 2 I 5 II 3 I 4 I 898. I 2 I 78 I 3 I 84—162 



M 



1.35 II 5 I 175 I 6 I 5 mUes 1300 yards 



II 



ie2 28. 8d. g 3 I 4 [ 4 I 78782 | 6 [ 25600 



u 



6144 I 301. I 1 I 656HI 2 | 254 j 8 | 881 
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801. I 4 



ig204 158. I 5 I 196.83; 295.24 | 6 | 4800; 9450 



302. II 1 



400 [| 2 I 30 II 3 I 2 A. 3 R. 15 P. 



303. II 1 



109 A. lR.28.5824P.il 2 | 72 A. 3 R. 24 P. 



303JL 
303. II 



3 



3 A. 3 R. 25 P. II 4 I 5 A. II 5 I 10 A. 



7 A. 2R. II T I 46 A. 2R. 12P. || 8 | 32520 sq.yd 



303. i 1 



45849.485 H 2 | 5 A. 1 R. 9.956 P. || 304. j 3 



304. a 230 ft. 5^ V Q''' II 4 | 176.03125 | 5 



15 A. 33.2 P. 



804. i 6 



67 A. 2 R. 16 P. II 1 I 12.5664 



2 I 292 1688 



304. II 3 



62.8320 II 4 I 25 II 5 I 3709 || 6 | 2180.41 -f 



805. a 1 



28.2744 II 2 | 78.54 j 3 | 38.4846 || 4 | 1.069+ 



305.1 1 



452.3904 II 2 | 153.9384 || 3 | 1809.5616 



305. II 4 



196663355.7504 | 1 | 904.7808 || 2 | 33.5104 



305. II 3 



1436.7584 || 4 [113.0976 | 306. || 1 | 4550 



306. II 2 



1440 I 1 I 4500 I 2 I 13824 || 3 | 2li 



306. II 4 



157jif II 5 I 3500 II 307. || 1 | 3141.6 



307. II 2 



116.666+ I 3 I 5654.88 ]| 1 | 2120.58 || 2 | 9110.64 



307. II 3 



805.74171 II 4 I 214.8644^ || 5 j 29452.5 



111 



475 II 2 I 2080 || 3 | 1242 || 4 | 4836 || 5 j 1440 



308. II 6 



3600 II 309. II 1 I 65.45 || 2 | 2290.2264 



309. II 3 



3141.6 I 4 I 706.86 || 5 | 706:86 || 310. || 2 | 185- 



310. II .0688 II 3 I 136 II 4 I 182.844 + 1| 5| 6 hr. 3m. 48^f4sec. 



31I.il 1 


9.73295 1 2 116, 1292 | 3 | 69f from N. Haven 


311.1 i 


4717 B 5 1 137 8 6 1 f II 7 1 ,171 1 8 ^ 


311.1 9 


4^ 1 10 9.04 1 11 1 4H 13 978 | 13 51 


311. J U 


1 80.71 II 312. II 15 7mo.l5da. 19hr. || 16 | 26.25 



3 12. II 17 I 213.3125; 211.6875 | 18 | fj; H || 1^ I ^0 

312. II 20 I 879000 [ 21 | 792 || 22 | Imi 6 far. 33 rd. 15j^ft. 
3 12.11 23 I 3567 || 24 | 108^y || 25 | 80 | 26 | 120 || 27 | 3800 
&12. 1^28 I 2400 II 29 I 28; 60; 32 |j 30 | 2364; 118 2; 

313. a 788; 394 [| 31 | 7^ || 32 | 3 || 33 | j^; 986.66| 
813. a 34 I 1^ 35 I 160; 120; 140 \\ 36 | 2454; 3681 ; 

813. a 4294.50 B 37 | 408 a 38 | 62 8 39 | 4 B 40 | 2 38 
313. a 41 I 23^ a 42 I 2250 B 314. B 43 | 22500 B 44 | 86 4 

814. i 46 I 300 a 46 I 57 a 47 | 52 yr. 11 mo. 20 da. lO^hr . 
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814. I 48 I 111 a 49 I 5|f I 50 I S2j\ m. I 51 | 34782.60869 
314. II 52 I 3.65384- || 53 | 34^% || 54 | 7816.09195 
314. II 55 I 194.804^; 129.87^V ^ 97.40f^ ; 77.92|f 

314. M 56 I 920.20; 2760.60; 5521.20 || 315. || 57 | 240 

315. II 58 I 3 hr. 20 min. || 59 | 27.73084 || 60 | 5 yr. 
315. II 61 I 196.83 ; 295.24 || 62 | 96; 12; 12; 12 
315. II 63 I 16}f II 64 | 356.25 || 65 | 8640 || 66 | 4 yr 

315. II 11 mo. 274- da. || 67 | 1020.66 || 316. || 68 | 8925- 

316. !| .5444- II 69 | 1.20 || 70 | 4 || 71 | 4 || 72 | 4 yd. 
816. II 73 I 423.36 j 7^ I ^0 II "^^ I *^^^ ; ^^^O ; 1560 || 76 | 
816. ||35.81074|| 77 |13,orA was 27 8 78 | 8|i 79 j 21; 8g; 48 
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